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1 EP 0 738 

Description 

[0001] This invention relates to a recording medium 
such as an optical disk for recording data of different 
object and type of compressed dynamic image, voice 5 
data, an apparatus for recording the data on the record- 
ing medium and a method of recording the data on the 
recording medium. 

[0CK>2] Hereinafter, when a menu is provided in image 
data of video, a LD (laser disic), a selection item is su- io 
perimposed on the displayed image by using a charac- 
ter generator of a reproducing apparatus irrespective of 
the image or image data including the selection item is 
prepared. 

[0003] In the former case, when the number of char- is 
acter codes corresponding to a selection (or action item) 
item is contained in the video data, the reproducing ap- 
paratus can determine and display a position by using 
the character generator, and the display color of the 
character generator corresponding to the selection item 20 
corresponding to the selected number can be altered in 
the case of user's selection, and hence the selected re- 
sult can be recognized by the user. However, according 
to the video data, the former case has disadvantages 
that the content and the language for displaying the se- 2S 
lection item are not known and the preparation of the 
character generator corresponding to all the languages 
in the reproducing apparatus is actually impossible. 
[0004] In the latter case, since menu data is formed 
as the video image, no burden is loaded on the repro- so 
ducing apparatus, but to recognize the selection item 
corresponding to the user's selected result, it is neces- 
sary to call and display new image data corresponding 
to the selection number, and hence it has disadvantages 
that takes a time to display the new image for the rec- 3S 
ognition and user's erroneous operation will result. 
[0005] Specifically, when the image data including the 
selection result is prepared, it is necessary to prepare 
the following three video data 

40 

(a) video data of the state that any of the selection 
items "1. ABCDC" and "2. XY2" is selected. 

(b) video data of the state that selection item '1 . AB- 
CDC is selected, and 

(c) video data of the state that selection item "2. 4S 
XYZ" is selected. The reproducing apparatus se- 
lects necessary image data and reproduces in re- 
sponse to the user's selected result, and hence a 
menu screen that reflects the user's selected result 
can be displayed. so 

[0006] However, in this case, new reproducing proc- 
ess is executed, it takes a time of several seconds until 
the menu screen reflects the user's selected result, and 
it has disadvantages that it is anxious that the user is ss 
not selected for a queue time of the period and the pos- 
sibility of executing the erroneous operation is in- 
creased. 
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[0007] When the selection item of the menu is dis- 
played on the reproducing apparatus, as the image data 
for forming the menu, only the video data of the state 
having no selection item may be prepared, and the se- 
lection item to be displayed on the video data for simply 
forming the menu is simultaneously recorded on the cor- 
responding character code, and hence the state that the 
selection item is selected in response to the selecting 
state by the determination at the reproducing apparatus 
side. 

[0008] However, the size, the shape andthe language 
of the character to be represented as the selection item 
are all determined according to the capacity of the re- 
producing apparatus. Thus, a title manufacturer side for 
forming the menu can form only menu screen having a 
limit, and it has a disadvantage that the load is increased 
in the reproducing apparatus. 

[0009] US-A-5 400 077 to Cookson describes a data 
structure for recording compressed video, audio and 
subtitle infomnation on an optical disk. The disk compris- 
es a plurality of data fields in the lead-in track storing 
information which controls subsequent processing of 
data read from the disk. Subsequent tracks are for stor- 
ing data block fields in which video, audio and subtitle 
information is stored as consecutive packs. 
[0010] The object of present invention is to provide a 
recording medium which can respond with small burden 
on the apparatus real time responsive to the user's se- 
lected result by utilizing video data having video data 
and sub-picture data. 

[0011] The other object of the present invention is to 
provide an encoding method and apparatus in which 
various menus can be easily formed by altering highlight 
information corresponding to the selection item or action 
item of sub-picture image, namely the color and the con- 
trast of the character according to the video data as the 
background image of the menu and the sub-picture data 
of the selection item or action item of the menu. 
[0012] To accomplish the foregoing object according 
to the present invention there is provided a recording 
medium as set out in claim 1 . 

[001 3] Further, according to another preferred aspect, 
there is provided an encoding apparatus and method as 
set out in claims 5 and 9. 

[0014] Preferred embodiments of the invention are 
defined in the dependent claims. 
[0015] This invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a schematic block diagram of an optical 
disk apparatus according to an embodiment of the 
present invention; 

FIG. 2 is a detailed block diagram of the mechanical 
section of the disk drive unit of FIG. 1 ; 
FIG. 3 is a schematic perspective view of the struc- 
ture of an optical disk loaded in the disk drive unit 
of FIG. 1; 
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FIG. 4 is a schematic diagram of a key/display sec- 
tion in FIG. 1; 

FIG. 5 is a schematic diagram of a remote controller 
in FIG. 1; 

FIG. 6 shows the structure of the logic format of the 
optical disk of FIG. 5; 

FIG. 7 shows the structure of the video manager of 
FIG. 6; 

FIG. 8 shows an example of the structure of the vid- 
eo object set (VOBS) shown in FIG, 7; 
FIG. 9 is a diagram to help explain the structure of 
the video object unit of FIG. 8; 
FIG. 10 shows the parameters and contents of the 
volume manger information management table 
(VMGLMAT) in the video manager (VMGI) of FIG. . 
7; 

FIG. 1 1 shows the structure of the title search point- 
er table {TT_SRPT) in the video manager (VMGI) 
of FIG. 7; 

FIG. 12 shows the parameters and contents of the 
title search pointer table information (TT„SRPTI) in 
the title search pointer table (TT_SRPT) of FIG. 11 ; 
FIG. 13 shows the parameters and contents of the 
title search pointer (TT_SRP) corresponding to the 
input number in the title search pointer table (TT- 
SRPT)of FIG. 11; 

FIG. 14 depicts the structure of a video manager 
menu PGCI unit table (VMGM_PGCI_UT) shown in 
FIG. 7; 

FIG. 15 illustrates the parameters and contents of 
video manager menu PGCI unit table information 
(VMGM_PGCI_UTI) in FIG. 14; 
FIG. 16 illustrates the parameters and contents of 
a video manager menu PGCI unit search pointer 
(VMGM_LU_SRP) in FIG. 1 4; 
FIG. 1 7 shows the structure of video manager menu 
language unit (VMGM_LU) in FIG. 14; 
FIG. 18 depicts the parameters and contents of vid- 
eo manager menu language unit information 
(VMGM_LUI); 

FIG. 19 illustrates the parameters and contents of 
video manager menu PGC informatran search 
pointer (VMGM_PGCI_SRP): 
FIG. 20 illustrates the structure of the video title set 
of FIG. 6; 

FIG. 21 shows the parameters and contents of the 
video title set inforrr^tion management table 
(VTSLMAT) of the video title set information (VTSI) 
of FIG. 20; 

FIG. 22 illustrates the contents of the attribute 
(VTS_ATS_ATR) of an audio stream of a video title 
set (VTS) in FIG. 6; 

FIG. 23 Illustrates the contents of the sub-picture 
stream attribute (VTS_SPST„ATR) of the video title 
set (VTS) in FIG. 6; 

FIG. 24 illustrates the structure of the video title set 
program chain information table (VTS_PGCIT) of 
the video title set (VTS) of FIG. 20; 



FIG. 25 shows the parameters and contents of the 
information (VTS_PGCITJ) in the video title set 
program chain information table (VTS_PGCIT) of 
FIG. 24; 

5 FIG- 26 shows the parameters and contents of the 
search pointer (VTS^PGCIT^SRP) corresponding 
to the program chain in the video title set program 
chain information table (VTS_PGCIT) of FIG. 24; 
FIG. 27 illustrates the structure of the program chain 

10 information (VTS_PGCI) in the video set corre- 
sponding to the program chain in the video title set 
program chain information table (VTS_PGCIT) of 
FIG. 24; 

FIG. 28 shows the parameters and contents of the 
IS program chain general infomiation (PGC_GI) in the 

program chain information (VTS_PGCI) of FIG. 27; 

FIG. 29 shows the structure of a category 

(PGC_CAT) of a program chain (PGC) of genera! 

information (PGC_GI) of the program chain in FIG. 
20 28; 

FIG. 30 shows the structure of the contents 
(PGC_CNT) of the general information (PGC_GI) 
of the program chain in F!G. 28; 
FIG. 31 illustrates the structure of a program chain 

2S rnap (PGC_PGMAP) of the program chain informa- 
tion (VTS_PGCI) of FIG. 27; 
FIG. 32 shows the parameters and contents of the 
entry cell numbers (ECELLN) corresponding to the 
programs written in the program chain map 

30 (PGC_PGMAP) of FIG. 31; 

FIG. 33 illustrate the structure of the cell playback 
infornnation table (C_PBIT) of the program chain in- 
formation (VTS_PGCI) of FIG. 27; 
FIG. 34 shows the parameters and contents of the 

35 cell playback information (C_PBI) of FIG. 33; 

FIG. 35 illustrates the structure of the cell position 
information (C_POSI ) in the program chain informa- 
tion (VTS_PGCI) of FIG- 28; 
FIG. 36 shows the parameters and contents of the 

40 cell position information (C_POSI) of FIG. 35; 

FIG. 37 shows the structure of a video title set menu 
PGCI unit table (VTSM_PGCLUT) in FIG. 20; 
FIG. 38 depicts the structure of video title set menu 
PGCI unit table information (VTSM_PGCLUTI) in 

45 FIG. 37; 

FIG. 39 shows the structure of a video title set menu 
PGCI unit search pointer (VTSM_LU_SRP) in FIG. 
37; 

FIG- 40 illustrates the structure of a video title set 
so menu language unit (VTSM_LU) in FIG. 37; 

FIG. 41 illustrates the structure of video title set 
menu language unit information (VTSM_LUI) in 
FIG. 37; 

FIG. 42 illustrates the parameters and contents of 
ss a video title set menu PGC information search 
pointer (VTSM_PGCI_SRP); 
FIG. 43 illustrates the structure of the navigation 
pack of FIG. 8; 
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FIG. 44 illustrates the structure of the video pack, 
audio pack, sub-picture pack, or VBI packet FIG. 8; 
FIG. 46 shows the parameters and contents of the 
playback control infornnation (PCI) in the navigation 
pack of FIG. 43; 5 
FIG. 46 shows the parameters and contents of the 
general information (PCLGI) in the playback con- 
trol information (PCI) of FIG. 45; 
FIG. 47 shows the parameters and contents of the 
angle information (NSML_AGLt) in the playback io 
control Information (PCI) of FIG. 45; 
FIG. 48 is a diagram to help explain how to change 
the angle using the angle information 
(NSML_AGLI) in the playback control information 
(PCI) of FIG. 47; is 
FIG. 49 is a view showing a valid period of highlight 
information of each sub-picture stream for a repro- 
ducing period of one sub-picture image unit; 
FIG. 50 is a view for explaining a video image, a 
sub-picture and highlight information and mixing im- 20 
age mixed with them; 

FIG. 51 illustrates parameter and content of the 
highlight information (HLI) in reproduction control 
information (PCI) shown in FIG. 45; 
FIG. 52 is a view for explaining content of highlight 25 
information (HLI) shown in FIG. 51; 
FIG. 53 illustrates parameter and content of high- 
light generating information (HL_GI) in highlight in- 
formation (HLI) shown in FIG. 51 ; 
FIG. 54 is a view showing a configuration of a button 30 
color information table (BTN_COLIT) in highlight in- 
formation (HLI) shown in FIG. 51; 
FIG. 55 is a vievy showing the detail of description 
content of selection color information (SL_COLi) 
shown in FIG. 54; 35 
FIG. 56 is a view showing the detail of description 
content of definite color information (AC_COLI) 
shown in FIG. 54; 

FIG. 57 is a view showing the detail of description 

content of button information table (BTNIT) in high- 40 

light information (HLI) shown in FIG. 51; 

FIG. 58 Is a view showing the detail of description 

content of button position information (BTN_POSI) 

in button information (BGNI) shown in FIG. 57; 

FIG. 59 shows the parameters and contents of the 4S 

disk search information (DSI) in the navigation pack 

of FIG. 43; 

FIG. 60 shows the parameters and contents of the 
DSI general information (DSLGI) in the disk search 
information of FIG. 59; so 
FIG. 61 shows the parameters and contents of the 
angle information (SML_AGLI) in the disksearch in- 
formation of FIG. 59; 

FIG. 62 is a diagram to help explain how to change 
the angle using the angle information (SML_AGLI) ss 
in the disk search information (DSI) of FIG. 61 ; 
FIG. 63 shows the parameters and contents of the 
search information (VOBU_SRI) for the video ob- 



ject unit (VOBU) of FIG. 59; 
FIG. 64 illustrates bit maps describing the forward 
addresses (FWDA) of the search information 
(VOBU_SRI) on the video object unit (VOBU) of 
FIG. 59; 

FIG. 65 illustrates bit maps describing the backward 
addresses (BWDA) of the search infomnation 
(VOBU_SRI) on the video object unit (VOBU) of 
FIG. 59; 

FIG. 66 shows the parameters and contents of the 

synchronizing playback information (SYNCI) on the 

video object unit (VOBU) of FIG. 59; 

FIG. 67 illustrates the configuration of sub-picture 

unit; 

FIG. 68 illustrates parameter and content of sub- 
picture unit header (SPUH) of sub-picture unit 
shown in FIG. 67; 

FIG. 69 illustrates parameter and content of display 
control sequence table of sub-picture unit shown in 
FIG. 67; 

FIG. 70 illustrate parameter and content of display 
control sequence (DCSQ) shown in FIG. 69; 
FIG. 71 illustrates a packet transmit dispose sec- 
tion; 

FIG. 72 illustrates the configuration of a highlight 
processor section; 

FIGS. 73 and 74 present flowcharts for detecting 
the total number of titles on an optical disk, the 
number of chapters (programs) for each title, the 
number and languages of audio streams for each 
title, and the number and languages of sub-picture 
streams for each title; 

FIG. 75 is a diagram exemplifying what is stored in 
a memory table; 

FIG. 76 is a diagram showing an example of the re- 
produced image of a main menu; 
FIGS. 77A through 77E show examples of the re- 
produced images of a title menu, a chapter menu, 
an audio menu, a sub-picture menu and an angle 
menu; 

FIG. 78 shows a flowchart showing the processing 
sequence when the menu is reproduced; 
FIGS. 79A to 79D and 80A to 80E are views for ex- 
plaining video, sub-picture, highlight information 
and combined image of them; 
FIGS. 81 A and 81 B are views showing a pattern pix- 
el and highlight pixel in sub-picture data; 
FIGS. 82, 83 and 84 are flowcharts of the procedure 
for reproducing the video data in the normal mode 
from an optical disk having logic formats shown in 
FIGS. 6 to 66; 

FIG. 85 is a flowchart of the procedure for changing 
the angle during playback of the video data from an 
optical disk having logic formats shown in FIGS. 6 
to 66; 

FIG. 86 is a block diagram of an encoder system 
that encodes the video data and generates a video 
file; 
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FIG. 87 is a flowchart tor an encoding process of 
FIG. 86; 

FIG. 88 is a flowchart.for combining the video data, 
audio data, and sup-picture data all encoded ac- 
cording to the flow of FIG. 87 to create a video data 
file; 

FIG. 89 is a block diagram of a disk formatter sys- 
tem that records the fornnatted vkJeo files on an op- 
tical disk; 

FIG. 90 is a flowchart for creating logic data to be 
recorded on a disk in the disk formatter of FIG. 89; 
FIG. 91 is a flowchart for creating from the logic data 
the physical data to be recorded on a disk; and 
FIG. 92 is a schematic diagram of a system that 
transfers the video title set of FIG. 6 via a commu- 
nication route. 

[0016] Hereinafter, referring to the accompanying 
drawings, an optical disk reproducing apparatus accord- 
ing to an embodiment of the present invention wilt be 
explained. 

[0017] FIG. 1 is a block diagram of an optical disk re- 
producing apparatus that reproduces the data from an 
optical disk associated with an embodiment of the 
present invention. FIG. 2 is a block diagram of the disk 
drive section that drives the optical disk shown in FIG. 
1 . FIG. 3 shows the structure of the optical disk shown 
in FIGS. 1 and 2. 

[0018] As shown in FIG. 1 , the optical disk reproduc- 
ing apparatus comprises a key/display section 4, a mon- 
itor section 6, and a speaker section 8. \Aftien the user 
operates the key/display section 4. this causes the re- 
corded data to be reproduced from an optical disk 1 0. 
The recorded data contains video data (main-picture da- 
ta), sub-picture data, and audio data, which are convert- 
ed into video signals and audio signals. The monitor 
section 6 displays images according to the audio signals 
and the speaker section 8 generates sound according 
to the audio signals. 

[0019] It is known that the optical disk 1 0 is available 
with various structures. For instance, one type of the op- 
tica) disk 1 0 is a read-only disk on which data is recorded 
with a high density as shown in FIG. 3. The optical disk 
10, as shown in FIG. 3, is made up of a pair of composite 
layers 18 and an adhesive layer 20 sandwiched be- 
tween the composite disk layers 18. Each of the com- 
posite disk layers 18 is composed of a transparent sub- 
strate 14 and a recording layer or a light-reflecting layer 
1 6. The disk layer 1 8 is arranged so that the light-reflect- 
ing layer 16 may be in contact with the surface of the 
adhesive layer 20. Acenterhole22 is made in the optical 
disk 10. On the periphery of the center hole 22 on both 
sides, clamping areas 24 are provided which are used 
to clamp the optical disk 1 0 during its rotation. When the 
disk 10 is loaded in the optical disk apparatus, the spin- 
dle of a spindle motor 1 2 shown in FIG. 2 is inserted into 
the center hole 22. As long as the disk is being rotated, 
it continues clamped at the clamping areas 24. 



[0020] As shown in FIG. 3, the optical disk 10 has an 
information zone 25 around the clamping zone 24 on 
each skJe, the information zones allowing the infomna- 
tion to be recorded on the optical disk 1 0. In each infor- 

s mation area 25, its outer circumference area Is deter- 
mined to be a lead-out area 26 in which no information 
is normally recorded, its inner circumference area ad- 
joining the clamping area 24 is determined to be a lead- 
in area 27 in which no information is normally recorded. 

10 and the area between the lead-out area 26 and the lead- 
in area 27 is determined to be a data recording area 28. 
[0021] At the recording layer 16 in the information ar- 
ea 25, a continuous spiral track is normally formed as 
an area in which data is to be recorded. The continuous 

IS track is divided into a plurality of physk;at sectors, which 
are assigned serial numbers. On the basis of the sec- 
tors, data is recorded. The data recording area 28 in the 
information recording area 25 is an actual data record- 
ing area, in which management data, video data, sub- 

20 picture data, and audio data are recorded in the form of 
pits (that is, in the form of changes in the physical state) 
as explained later. With the read-only optical disk 10, a 
train of pits is previously formed in the transparent sub- 
strate 14 by a stamper, a reflecting layer is formed by 

2S evaporation on the surface of the transparent substrate 
1 4 in which the pit train is formed, and the reflecting layer 
serves as the recording layer 1 6. In the read-only optical 
disk 1 0, a groove Is normally not provided as a track and 
the pit train in the surface of the transparent substrate 

30 14 serves as a track. 

[0022] The optical disk apparatus 12, as shown in 
FIG. 1 , further comprises a disk drive section 30, a sys- 
tem CPU section 50, a system ROM/FIAM section 52, a 
system processor section 54, a data RAM section 60, a 

35 vkjeo decoder 58, an audio decoder section 60, a sub- 
pk;ture decoder section 62, and a D/A and data repro- 
ducing section 64, and the menu generator 66. The sys- 
tem processor section 54 is provided with a system time 
clock (STC) 54A and a register 54B. The video decoder 

^ section 58, audio decoder section 60, and sub-picture 
decoder section 62 are also provided with system time 
clocks (STC) 58A, 60A, 62A, respectively 
[0023] As shown in FIG. 2, the disk drive section 30 
contains a motor driving circuit 11, a spindle motor 12, 

45 an optical head 32 (i.e., an optical pickup), a feed motor 
33, a focus circuit 36, a feed motor driving circuit 37, a 
tracking circuit 38, a head amplifier 40, and a servo 
processing circuit 44. The optical disk 10 is placed on 
the spindle motor 1 2 driven by the motor driving circuit 

50 1 1 and is rotated by the spindle motor 1 2. The optical 
head 32 that projects a laser beam on the optical disk 
10 is located under the optical disk 10. The optical head 
32 is placed on a guide mechanism (not shown). The 
feed motor driving circuit 37 is provided to supply a driv- 
es ing signal to the feed motor 33. The motor 33 is driven 
by the driving signal and moves in and out the optical 
head 32 across the radius of the optical disk 10. The 
optical head 32 is provided with an object lens 34 posi- 
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tioned so as to face the optical disk 10. The object lens 
34 is moved according to the driving signal supplied 
from the focus circuit 36 so as to move along its optical 

axis. 

[0024] To reproduce the data from the above optk;al 
disk, the optical head 32 projects a laser beam on the 
optical disk 1 0 via the object lens 34. The object lens 34 
is moved little by little across the radius of the optical 
disk 1 0 according to the driving signal supplied from the 
tracking circuit 38. Furthemiore, the object lens 34 Is 
moved along its optical axis according to the driving sig- 
nal supplied from the focusing circuit 36 so that its focal 
point may be positioned on the recording layer 1 6 of the 
optical disk 10. This causes the laser beam to form the 
smallest beam spot on the spiral track (i.e., the pit train), 
enabling the beam spot to trace the track. The laser 
beam is reflected from the recording layer 16 and re- 
turned to the optical head 32. The optical head 32 con- 
verts the beam reflected from the optical disk 1 0 into an 
electric signal, which is supplied from the optical head 
32 to the servo processing circuit 44 via the head am- 
plifier 40. From the electric signal, the servo processing 
circuit 44 produces a focus signal, a tracking signal, and 
a motor control signal and supplies these signals to the 
focus circuit 36, tracking circuit 38, and motor driving 
circuit 11, respectively. 

[0025] Therefore, the object lens 34 is moved along 
its optical axis and across the radius of the optical disk 
10, its focal point is positioned on the recording layer 1 6 
of the optical disk 10. and the laser beam forms the 
smallest beam spot on the spiral track. Furthermore, the 
spindle motor 12 is rotated by the motor driving circuit 
11 at a specific rotating speed. This allows the beam to 
track at, for example, a constant linear speed. 
[0026] The system CPU section 50 of FIG. 1 supplies 
to the servo processing circuit 44 a control signal serving 
as an access signal. In response to the control signal, 
the sen/o processing circuit 44 supplies a head-moving 
signal to the feed motor driving circuit 37, which supplies 
a driving signal to the feed motor 33. Then, the feed mo- 
tor 33 is driven, causing the optical head 32 to move 
across the radius of the optical disk 1 0. Then, the optical 
head 32 accesses a specific sector formed at the re- 
cording layer 16 of the optical disk 10. The data is re- 
produced from the specific sector by the optical head 
32, which then supplies it to the head amplifier 40. The 
head amplifier -40 amplifies the reproduced data, which 
is outputted at the disk drive section 30. 
[0027] The reproduced data is transferred and stored 
in a data RAM section 56 by the system processor sec- 
tion 54 which is controlled by the system CPU section 
50 which is operated in accordance with the programs 
stored in the system ROM/RAM section 52. The stored 
reproduced data is processed at the system processor 
section 54, which sorts the data into video data, audio 
data, and sub-picture data, which are supplied to the 
video decoder section 58, audio decoder section 60, 
and sub-picture decoder section 62, respectively and 



are decoded at the respective decoders. The D/A and 
data-reproducing section 64 converts the decoded vid- 
eo data, audio data, and sub-picture data into an analog 
video signal, an analog audio signal, and an analog sub- 

5 picture signal, subjects these signals to a mixing proc- 
ess, and supplies the resulting video signal and sub-pic- 
ture signal to the monitor 6 and the resulting audio signal 
to the speaker 8. Then, on the basis of the video signal 
and sup-picture signal, an image is displayed on the 

10 monitor section 6 and according to the audio signal, 
sound is simultaneously reproduced at the speaker sec- 
tion 8. 

[0028] In the optical disk reproducing apparatus 
shown in FIG. 1, as a user manipulates the key/display 
'5 section 4 on the front panel of the main body or manip- 
ulates the remote controller 5 as a remote terminal con- 
nected to the remote control receive section 4A via op- 
tical communications using infrared rays, recorded data, 
i.e., video data, sub-picture data and audio data, is re- 

20 produced from the optical disk 10 and is converted to 
an audio signal and video signal in the apparatus. The 
video signal is reproduced as a video image on the ex- 
ternal monitor section 6 and the audio signal is repro- 
duced as a voice from the speaker section 8. 

2S [0029] As shown in FIG. 4, the key/display section 4 
comprises a power key 4a, microphone input terminals 
4b, a playback key 4c. a pause key 4d, a stop key 4e, 
fast forward and rewind keys 4f, an open/close key 4g 
for instructing the loading or ejecting of the optical disk 

30 10, indicators 4h, and a load/eject slot 4i for the optical 
disk 10. 

[0030] As shown in FIG. 5, the remote controller 5 
comprises a power key 5a, numeral keys 5b, a stop key 
5c, a playback key 5d, a pause key 5e. a memory key 

35 5f, an open/close key 5g for instructing the loading or 
ejecting of the optical disk 10, fast fonward and rewind 
keys 5h and 5i, repeat keys 5] for instructing repeating 
and the repeat range, a menu key 5k for instructing the 
display of a menu screen, a title key 51 for instructing 

40 the display of a title menu screen, and up and down and 
right and left select keys 5m which are used to select an 
Item on the displayed menu screen. 
[0031] The detailed operation of the optical disk ap- 
paratus of FIG. 1 will be described later with reference 

45 to the logic format of the optical disk explained below. 
[0032] The data recording area 28 between the lead- 
in area 27 and the lead-out area 26 on the optical disk 
of FIG. 1 has a volume and file stnjcture as shown in 
FIG. 6, The structure has been determined in conformity 

so to specific logic format standards, such as Micro UDF 
or ISO 9660. The data recording area 28 is physically 
divided into a plurality of sectors as described earlier. 
These physical sectors are assigned serial numbers. In 
the following explanation, a togical address means a 

ss logical sector number (LSN) as determined in Micro 
UDF or ISO 9660. Like a physical sector, a logical sector 
contains 2048 bytes. The numbers (LSN) of logical sec- 
tors are assigned consecutively in ascending order as 
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the physical sector number increments. 
[0033] As shown in FIG. 6, the volume and file istruc- 
ture is a hierarchic structure and contains a volume and 
file structure area 70, a video manager 71 . at least one 
video title set #i 72, and another recorded area 73. 
These areas 70, 71 , 72, 73 are aligned with the bound- 
aries between logical sectors. As with a conventional 
CD, a logical sector is defined as a set of 2048 bytes. 
Accordingly, one logical sector corresponds to one log- 
ical block. 

[0034] The volume and file structure area 70 corre- 
sponds to a management area determined in Micro UDF 
or ISO 9660. According to the description in the man- 
agement area, the video manager 71 is stored in the 
system ROM/RAM section 52. As explained with refer- 
ence to FIG. 7, the information used to manage video 
title sets 72 is written in the video manager 71 , which is 
composed of a plurality of files, starting with file #0. In 
each video title set 72, compressed video data, com- 
pressed audio data, compressed sub-picture data, and 
the reproducing information about these data items are 
stored as explained later. Each video title set is com- 
posed of a plurality of files 74. The number of video title 
sets 72 is limited to a maximum of 99. Furthermore, the 
number of files 74 (from file #j to file #j+9) constituting 
each video title set 72 is determined to be a maximum 
of 10. These files 74 are also aligned with the bounda- 
ries between logical sectors. 

[0035] In the other recorded area 73, the information 
capable of utilizing the aforementioned video title sets 
72 is recorded. The other recorded area 73 is not nec- 
essarily provided. 

[0036] As shown in FIG. 7, the video manager 71 con- 
tains at least three items each corresponding to individ- 
ual files 74. Specifically, the video manager 71 is made 
up of video manager information (VMGI) 75, a video ob- 
ject set for video manager menu (VMGM_VOBS) 76, 
and backup of video manager information (VMGI_BUP) 
77. Here, the video manager information (VMGI) 75 and 
the backup of video manager information (VMGLBUP) 
77 are determined to be indispensable items, and the 
video object set for video manager menu 
(VMGM_VOBS) 76 is determined to be a selection item. 
In the video object set 76 for VMGM, the video data, 
audio data, and sup-picture data about a menu of the 
volumes of the optical disk managed by the video man- 
ager 71 are stored. 

[0037] By the video object set 76 for VMGM 
(VMGM_VOBS), the volume name of the optical disk 10, 
the sound accompanying the volume name representa- 
tion, and the description of the sub-picture are displayed 
and at the same time, selectable items are provided in 
the form of sub-pictures as in video reproduction ex- 
plained later. For example, the video object set 76 for 
VMGM (VMGM_VOBS) indicates that the optical disk 
10 contains the video data representing the matches a 
boxer played until he won a world championship. Spe- 
cifically, a fighting pose of boxer X, together with a vol- 



ume name, such as the glorious history of boxer X, is 
reproduced in the form of video data and at the same 
time, his theme song is reproduced in sound, and his 
chronological table is provided in a sub-picture. Further- 

s more, the user is asked which language option to select, 
English or Japanese, in doing the narration of the match- 
es. At the same time, the user is asked whether a cap- 
tion in another language should be provided in a sub- 
picture or which language option should be selected for 

10 a caption. Thus, for example, the VMGM video object 
set 76 (VMGM_VOBS) provides the user with prepara- 
tions to watch a video of a match of boxer X in English 
speech with a sub-picture using Japanese captions. 
[0038] Here, the structure of a video object set 

IS (VOBS) 82 will be described with reference to FIG. 8. 
FIG. 8 shows an example of a video object set (VOBS) 

82. The video object set (VOBS) 82 comes in three types 
for two menus and a title. Specifically, the video object 
set (VOBS) 82 contains the video object set for video 

20 manager menu (VMGM_VdBS) 76, a video object set 
(VTSM_VOBS) 95 for a menu in the video title sets 72 
and a video object set (VTSTT_VOBS) 96 for the titles 
of at least one video title set 72 in a video title set (VTS) 
72 as explained later. Each video object set 82 has the 

2S same structure except that their uses differ. 

[0039] As shown in FIG. 8, a video object set (VOBS) 
82 is defined as a set of one or more video objects (VOB) 

83. The video objects 83 in a video object set (VOBS) 

82 is used for the same application. A video object set 
30 (VOBS) 82 for menus is usually made up of one video 

object (VOB) 83 and stores the data used to display a 
plurality of menu screens. In contrast, a video object set 
(VTSTT_VOBS) 96 for title sets is usually composed of 
a plurality of video objects (VOB) 83. 

35 [0040] When the aforesaid video of a boxing match is 
taken as example, a video object (VOB) 83 corresponds 
to the vkieo data of each match played by boxer X. 
Specifying a particular video object (VOB) 83 enables, 
for example, boxer X's eleventh match for a world cham- 

40 pionship to be reproduced on a video. The video object 
set (VTSM_VOBS) 95 for a menu of the video title sets 
72 contains the menu data for the matches played by 
boxer X. According to the presentatbn of the menu, a 
particular match, for example, boxer X's eleventh match 

45 for a world championship, can be specified. In the case 
of a usual single story movie, one video object (VOB) 

83 corresponds to one video object set (VOBS) 82. One 
video stream is completed with one video object set 
(VOBS) 82. In the case of a collection of animated car- 

so toons or an omnibus movie, a plurality of video streams 
each corresponding to individual stories are provided in 
a single video object set (VOBS) 82. Each video stream 
is stored in the corresponding video object 83. Accord- 
ingly, the audio stream and sub-picture stream related 

55 to the video stream are also completed with each video 
object (VOB) 83. 

[0041] An identification number (IDN#j) is assigned to 
a video object (VOB) 83. By the identification number 
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(ID#j), the video object (VOB) 83 can be identified. A 
video object (VOB) 83 further comprises one or more 
such cells 84. Although a usual video stream is made 
up of a plurality of cells 84, a menu video stream, or a 
video object (VOB) 83 may be composed of one cell 84. 
A cell 84 is likewise assigned an identification number 
(C_IDN#j). By the identification number (CJDN#j), the 
cell 84 is identified. At the time of the change of the angle 
explained later, the angle is changed by specifying the 
cell number. 

[0042] Here, angle means to change an angle at 
which an object is viewed in the field of the films. In an 
example of a boxing match, angle means that the same 
knockout scene can be seen from different angles: e.g., 
a scene viewed from the champion, a scene viewed 
from the challenger, or a scene viewed from the judge. 
An angle may be selected by the user as he or she wish- 
es, or the same scene may be repeated while the angle 
is being changed automatically as the story advances. 
Furthermore, the angle may be changed after the be- 
ginning of the same scene has been reached: e.g., the 
scene is changed the moment that the boxer dealt the 
opponent a counter and then a scene where the counter 
is dealt again is played. The angle may also be changed 
at the scene following the current scene: e.g., the angle 
is changed the moment that the boxer has dealt the op- 
ponent a counter. To achieve any angle change, a nav- 
igation pack explained in detail later Is provided in a vid- 
eo object unit (VOBU) 85. 

[0043] As shown in FIG. 8, each cell 84 is composed 
of one or more video object units (VOBU) 85, normally 
a plurality of video object units (VOBU) 85. Here, a video 
object unit (VOBU) 85 is defined as a pack train having 
a navigation pack (NV pack) 86 at its head. Specifically 
a video object unit (VOBU) 85 is defined as a set of all 
the packs recorded, starting at a navigation pack (NV 
pack) 86 to immediately in front of the next navigation 
pack. The reproducing time of the video object unit (VO- 
BU) 85 corresponds to the reproducing time of the video 
data made up of one or more GOP (Group of Pictures) 
contained in the video object unit (VOBU) 85 as shown 
in FIG. 8. The maximum reproducing time is determined 
to be 0.4 or more second and less than one second. In 
MPEG, one GOP is defined as compressed image data 
which corresponds to about 1 5 frames to be played back 
for, usually, 0.5 seconds. 

[0044] I n the case where the video data includes a vid- 
eo object unit as illustrated in FIG. 8, GOPs each com- 
posed of a video pack (V pack) 88. a sub-picture pack 
(SP pack) 90 and an audio pack (A pack) 91 , all com- i 
plying to the MPEG standards, are arranged, producing 
a vide data stream. Regardless of the number of GOPs, 
a video object (VOBU) 83 is determined based on the 
time required for producing a GOR In the video object 
(VOBU) 83 has a navigation pack (NV) pack 86 ar- i 
ranged at its head. Any reproduced data, whether audio 
data, sub-picture data, or audkVsub-picture data, con- 
sists of one more video object units. Thus, even if a vid- 



eo object unit is composed of audio packs only these 
audio packs will be reproduced within the time for repro- 
ducing the video object unit. The procedure of reproduc- 
ing these packs will be explained later in detail, along 
5 with the procedure of reproducing the navigation pack 
(NV pack) 86. 

[0045] The video manager 71 will be explained with 
reference to FIG. 7. The video management information 
75 placed at the head of the video manager 71 contains 

10 the information used to search for titles and the informa- 
tion used to manage the video title sets (VTS) 72 such 
as the information used for reproduction of a video man- 
ager menu. The video management information 75 con- 
tains at least four tables 78, 79, 80, 81 in the order shown 

'5 in FIG. 7. Each of these tables 78, 79, 80, 81 is aligned 
with the boundaries between logical sectors. A first table 
78, a video manger information management table 
(VMGLMAT) 78 is a mandatory table, in which the size 
of the video manager 71, the starting address of each 
20 piece of the information in the video manger 71 , and the 
attribute information about the video object set 
(VMGM_VOBS) 76 for a video manager menu are writ- 
ten. 

[0046] Written in a second table of the video manager 
25 71 , a title search pointer table 79 (TT_SRPT). is an entry 
program chain (EPGC) of the video titles (VTS) 72 con- 
tained in the optical disk 1 0 that are selectable according 
to the entry of a title number from the key/display section 
4 on the apparatus or the selection of a title number via 
30 the renrrate controller 5. 

[0047] Here, a program chain 87 is a set of programs 
89 that reproduce the story of a title as shown in FIG. 9. 
Continuous reproduction of a program chain 87 com- 
pletes the movie of a title. Therefore, the user can start 
35 to see the movie from a particular scene of the movie 
by specifying the program 89. 

[0048] In a third table of the video manager 71 , a video 
title set attribution table (VTS_ATRT) 80, the attribute 
information determined in the video title set 72 in the 

40 volume of the optical disk 10 is wrinen. Specifically, in 
this table 72, the following items are written as attribute 
information: the number of video title sets, video title set 
numbers, video attributes, such as a video data com- 
pressbn scheme, audio stream attributes, such as an 

« audio coding mode, and sub-picture attributes, such as 
the type of sup-picture display. 

[0049] Described in a video manager men uPGGI unit 
table (VMGM_PGGI_UT) 81 , the fourth table of the vid- 
eo manager 71 , is information about the video object set 

>o (VMGM_VOBS) 76 for the video manager menu. 

[0050] The video manager menu PGCI unit table 
(VMGM_PGCLUT) 81 is essential when the video man- 
ager menu (VMGM) is present in the video object set 
(VMGM_VOBS) 76 for the video manager menu. 

« [0051] The contents of the video manager information 
management table (VMGI.MAT) 78 and the title search 
pointer table (TT.SRPT) 79 will be explained in detail 
with reference to FIGS. 10, 11, 12, and 13. 
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[0052] As shown in FIG. TO, written in the video man- 
ager information nnanagement table (VMGLMAT) 78 
are a video manager identifier (VMG_ID), the size of vid- 
eo manager infomnation (VMGLSZ) in logical blocks 
(one logical block contains 2048 bytes as mentioned 
above), the version number (VERN) of the optical disk 
10 complying with the digital versatile disk video speci- 
fication, and the category of video manager 71 
(VMG.CAT). 

[0053] In the category of video manager 71 
(VMG_CAT), a flag indicating whether or not the DVD 
video directory prohibits copying is written. Further writ- 
ten in the table (VMGLMAT) are a volume set identifier 
(VLMS JD), the number of video title sets (VTS_Ns). the 
identifier for a person supplying the data to be recorded 
on the disk (Provider Unique ID: PVRJD), a video man- 
ager menu video object set start address 
(VNGM_VOBS_SA), the end address (VMGLMAT_EA) 
of a volume manager information management table 
(VMGI-MAT) 78, and the start address (TT_SRPT_SA) 
of a title search pointer table (TT_SRPT) 79. The start 
address (VMGM_PGCLUT_SA) of the video manager 
menu PGCI unit table (VMGM_PGCI_UT) 81 is de- 
scribed in this table 78. When there is no video nnanager 
menu PGCI unit table (VMGM_PGCLUT) 81. 
"OOOOOOOOh' is described at the start address. The end 
address of VMG.MAT 78 (VMGLMAT_EA) and the 
start address of TT_SRPT (TT_SRPT_SA) 79 are rep- 
resented by the number of logical blocks, relative to the 
first logical block. 

[0054] Furthemnore, in the table 78, the start address 
(VTS_ATRT_SA) of the attribute table (VTS_ATRT) 80 
of video title sets (VTS) 72 is represented by the number 
of bytes, relative to the first byte in the VMGI manager 
table (VMGLMAT) 71, and the video attribute 
(VMGM_V_AST) of the video manager menu (VMGM) 
is written. Further written in the table 78 are the number 
of audio streams (VMGM_AST_Ns) in the video man- 
ager menu (VMGM). the attributes of audio streams 
(VMGM_AST_ATR) in the video manager menu (VM- 
GM), the number of sub-picture streams 
(VMGM_SPST_Ns) in the video manager menu (VM- 
GM), and the attributes of subpicture streams 
(VMGM_SPST_ATR) in the video manager menu (VM- 
GM). 

[0055] In the title search pointer table (TT_SRPT) 79, 
as shown in FIG. 11, the title search pointer table infor- 
mation (TT-SRPTi) is first written and then as many title 
search pointers for input numbers 1 to n (n ^ 99) as are 
needed are written consecutively. When only the repro- 
ducing data for one title, for example, only the video data 
for one title, is stored in the volume of the optical disk, 
only one title search pointer (TT_SRP) 93 is written in 
the table (TT.SRPT) 79. 

[0056] As shown in FIG. 12, the title search pointer 
table information (TSPTl) 92 contains the number of title 
search pointers (TT_Ns) and the end address 
(TT_SRPT_EA) of the title search pointer table 



(TT_SRPT) 79. The address (TT_SRPT_EA) is repre- 
sented by the number of bytes, relative to the first byte 
in the title search pointer table (TT_SRPT) 79. Further- 
more, as shown in FIG. 13, each title search pointer 

5 (TT_SRP) 93 contains the number of port-of-titles 
(PTT_Ns) as the number of chapters (programs), the 
video title set number (VTSN), the title number 
(VTS_TTN) of the video title set 72, and the start ad- 
dress (VTS_SA) of the video title set 72. The contents 

10 of the title search pointer (TT_SRP) 93 specifies a video 
title set 72 to be reproduced and a location in which the 
video title set 72 is to be stored. The start address 
(VTS_SA) of the video title set 72 is represented by the 
number of ksgical blocks in connection with the title set 

15 72 specified by the video title set number (VTSN). 

[0057] The details of what is described in the video 
manager menu PGCI unit table (VMGM_PGCLUT) 81 
will now be discussed with reference to FIGS. 14 
through 19. 

20 [0058] The video manager menu PGCI unit table 
(VMGM_PGC1_UT) 81 shown in FIG. 14 is essential 
when the video object set (VMGM_VOBS) 76 for the vid- 
eo manager menu is provided, and informatk>n about a 
program chain for reproducing the video manager menu 

25 (VMGM) provided for each language is described in this 
table 81 . By referring to the video manager menu PGCI 
unit table (VMGM_PGCLUT) 81 . the program chain of 
the specified language in the video object set 
(VMGM_VOBS) 76 can be acquired to be reproduced 

30 as a menu. 

[0059] The video manager menu PGCI unit table 
(VMGM_PGCI_UT) 81 contains video manager menu 
PGCI unit table information (VMGM_PGCI_UTI) 81 A, n 
video manager menu language unit search pointers 

35 (VMGM_LU_SRP)81B, and n video ruanager menu lan- 
guage units (VMGM_LU) 81 C in the named order as 
shown in FIG. 14. 

[0060] The video manager menu PGCI unit table in- 
formation (VMGM_PGCI_UTI) 81 A contains informa- 

40 tion about the table 81 . The video manager menu lan- 
guage unit search pointers (VMGM_LU_SRP) 81 B are 
described in the order associated with the video man- 
ager menus #1 to #n and contain language codes and 
descriptions about the pointers to search for the video 

4S manager menu language units (VMGM_LU) 81 C, de- 
scribed in the order associated with the video manager 
menus #1 to #n. Described in each video manager menu 
language unit (VMGM_LU) 81 C are the category and 
start address of the program chain of the associated vid- 

so eo manager menu. 

[0061] More specifically, as shown in FIG. 1 5, the vid- 
eo manager menu PGCI unit table information 
(VMGM_PGCLUT1) 81 A contains the number of the 
video manager menu language units (VMGM_LU) 81 C 

55 as a parameter (VMGM_LU_Ns) and the end address 
of the video nrtanager menu language units (VMGM_LU) 
81 C as a parameter (VMGM_PGCI_UT_EA). As shown 
in FIG. 16, each video manager menu language unit 
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search pointer (VMGM_LU_SRP) 81 B contains a video 
manager menu language code as a parameter 
(VMGM_LCD) and the start address of the associated 
video manager menu language unit (VMGM_LU) 81 C 
as a parameter (VMGM_LU_SA). Each video manager 5 
menu language unit (VMGM_LU) 81 C consists of video 
manager menu language unit information (VMGM_LUI) 
81 D, video manager menu PGC rnfomiation search 
pointers (VMGM_PGCLSRP) 81 E and video manager 
menu PGC information (VMGM_PGCI) 81 F in the io 
named order as shown in FIG. 17. The video manager 
menu language unit information (VMGM_LUI) 81 D con- 
tains information about this table 81 C. The video man- 
ager menu PGC information search pointers 
(VMGM_PGCLSRP) 81 E are described in the order as- is 
sociated with the video manager menus #1 to #n and 
contain the categories of the program chains of the vid- 
eo manager menus and descriptions about the pointers 
to search for the video manager menu PGC information 
(VMGM_PGCI) 81 F. described in the order associated 20 
with the video manager menus #1 to #n. 
[0062] The video manager menu PGC information 
(VMGM_PGCI) 81 F contains information about the pro- 
gram chain of the video manager menu or VMGM pro- 
gram chain information (VMGM_PGCI). 2S 
[0063] More specifically, as shown in FIG. 1 8. the vid- 
eo manager menu language unit Information 
(VfwlGIVI_LUI) 81 D contains the number of pieces of the 
VMGM program chain infornnation (VMGM_PGCI) 81 f 
as a parameter (VMGM_PGCLNs) and the endaddress 30 
of the video manager menu language unit information 
(VMGM_LUI ) 81 D as a parameter (VMGM_LUI_EA). As 
shown in FIG. 19, each video manager menu PGC in- 
formation search pointer (VMGM_PGCI_SRP) 81 E con- 
tains the category of the program chain of the associat- 35 
ed video manager menu as a parameter (VMGM_ 
PGC_CAT) and the start address of the associated VM- 
GM program chain Information (VMGM_PGCI) 81 F as 
a parameter (VMGM_PGCI_SA). 

[0064] Described In the category (VMGM_PGC_CAT) 40 
of the program chain of the video manager menu are a 
flag indicating whether or not there is an entry of this 
PGC and a menu ID Indicating if it is a menu. The menu 
ID indicates a title menu when it is "0010". 
[0065] The structure of the logic format of the video 4S 
title set 72 shown in FIG. 6 will be described with refer- 
ence to FIG. 20. In each video title set (VTS) 72, four 
Items are written in the order shown in FIG. 20. Each 
video title set (VTS) 72 is made up of one or more video 
titles having common attributes. The video title set in- so 
fonmation (VTSI) 94 contains the management informa- 
tion on the video titles, including the information on entry 
search points, the information on playback of video ob- 
ject sets 72. the information on playback of title set men- 
us (VTSM). and the attribute information on video object ss 
sets 72. 

[0066] Each video title set 72 is provided with the 
backup of the video title set information (VTSLBUP) 97. 



Between the video title set information (VTSI) and the 
backup of the informatbn (VTSLBUP) 97, a video ob- 
ject set for video title set menus (VTSM_VOBS) 95 and 
a video object set for videotitle set titles (VTSTT_VOBS) 
96 are arranged. Both of the video object sets 
(VTSM_VOBS and VTSTT_VOBS) 95. 96 have the 
structure shown in FIG. 8, as explained earlier. 
[0067] The video title set information (VTSI) 94, the 
backup of the information (VTSLBUP) 97, and the video 
object set (VTSTT_VOBS) 96 for video title set titles are 
items indispensable to the video title set 72. The video 
object set (VTSM_VOBS) 96 for video title set menus is 
an option provided as the need arises. 
[0068] The video title set information (VTSI) 94 con- 
sists of five tables as shown in FIG. 20. The five tables 
are forced to align with the boundaries between logical 
sectors. The video title set information nnanagement ta- 
ble (VTSLMAT) 98, a first table, is a mandatory table, 
in which the size of the video title set (VTS) 72, the start 
addresses of each piece of information in the video title 
set (VTS) 72, and the attributes of the video object sets 
(VOBS) 96 in the video title set (VTS) 72 are written. 
[0069] The video title set part of title search pointer 
table (VTS_PTT_SRPT) 99, a second table, is a selec- 
tion table provided as the need arises. Written in the ta- 
ble 99 are the program chains (PGC) 87 and/or pro- 
grams (PG) 89 contained in the video title set 72 that 
are selectable according to the entry of a title number 
from the key/display section 4 of the apparatus or the 
selection of a title number give via the remote controller 
5. 

[0070] The video title set program chain information 
table (VTS_PGCIT) 100, a third table, is a mandatory 
table, in which the VTS program chain information 
(VTS_PGCI) 104 is written. The video title set time 
search map table (VTS.TMAPT) 101, a fourth table, is 
an selection table provided as the need arises, in which 
the information on the recording location, for a specific 
period of time of display, of the video data in each pro- 
gram chain (PGC) 87 in the title set 72 to which the map 
table (VTS.TMAPT) 101 belongs is written. 
[0071] A video title set menu PGCI unit table 
(VTSM_PGCLUT) 111, the fifth table, is an essential 
item when a video object set (VGSM_VOBS) 95 for the 
video title set menu is provided, and contains informa- 
tion about a program chain for reproducing a video title 
set menu (VTSM) provided for each language. By refer- 
ring to this video title set menu PGCI unit table 
(VTSM_PGCLUT) 1 1 1 , the program chain of the spec- 
ified language in the video object set (VTSM_VOBS) 95 
can be acquired to be reproduced as a menu. 
[0072] Next, the video title information management 
table (VTSLMAT) 98 and video title set program chain 
information table (VTSI_PGCIT) 100 shown in FIG. 20 
will be described with reference to FIGS. 21 to 36. 
[0073] FIG. 21 shows the contents of the video title 
informatran management table (VTSLMAT) 98, in which 
the video title set identifier (VTS JD), the size of the vid- 
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eo title set 72 (VTS_SZ), the version number of the DVD 
video specification (VERN), and the video title set cate- 
gory (VTS_CAT) are written in that order. Furthernnore, 
in the table (VTSI_MAT) 98. the start address of the vid- 
eo object set (VTSM_VOBS) for VTS menus is ex- 
pressed by a logical block relative to the first logical 
block in the video title set (VTS) 72. The start address 
(VTSTT_VOB_SA) of the video object 83 for titles in the 
video title set (VTS) 72 is expressed by a logical block 
(RL6N) relative to the first logical block in the video title 
set (VTS) 72. 

[0074] Furthernrtore, in the table (VTSLMAT) 98. the 
end address (VTSI_MAT_E A) of the video title set infor- 
mation noanagement table (VTI_MAT) 98 is represented 
by the number of bbcks. relative to the first byte in the 
table (VTSLMAT) 98 and the start address 
(VTS_PTT_SRPT_SA) of the video title set part of title 
search pointer table (VTS_PTT_SRPT) 99 is represent- 
ed by the number of blocks, relative to the first byte in 
the video title set information (VTSI) 94. 
[0075] Stilt furthemnore. in the table (VTSLMAT) 98, 
the start address (VTS_PGCIT_SA) of the video title set 
program chain information table (PGCIT) 100 is ex- 
pressed by the number of blocks, relative to the first byte 
of the video title set information (VTSI) 94. and the start 
address (VTS_TMAPT_SA) of the time search map 
(VTS_TMAPT) 1 01 in the video title set (VTS) 72 is ex- 
pressed by a logical sector relative to the first logical 
sector in the video title set (VTS) 72. This table 
(VTSLMAT) 98 contains the start address 
(VTGSM_PGCLUT_SA) of the video title set menu PG- 
Cl unit table (VTSM_PGCI_UT) in terms of the number 
of relative blocks from the top byte of the video title set 
information (VTSI) 94. When the video manager menu 
PGCI unit table (VMGM_PGCLUT) 81 is not present, 
■QOOOOOOOh" is described at the start address. Written 
in the table (VTSi_MAT) 98 are the video object set 
(VTSM_VOBS) 95 for the video title set menu (VTSM) 
in the video title set (VTS) 72, the video attributes 
(VTS_V_ATR) of the video object set (VTST_VOBS) 96 
for the titles (VTSTT) in the video title set 72, and the 
number of audio streams (VTS_AST_Ns) in the video 
object set (VTSTT_VOBS) 82 for the titles (VTSTT) for 
the video title sets 72. Here, the video attributes 
(VTS_V_ATR) include a video compression mode, a 
frame rate of the TV system, and an aspect ratio for dis- 
playing an image on a display unit. 
[0076] Written in the table (VTSLMAT) 98 are the au- 
dio stream attributes (VTS_AST_ATR) of the video ob- 
ject set (VTST_VOBS) for the titles (VTSTT) in the video 
title set (VTS). The attributes (VTS_AST_ATR) include 
an audio encoding mode indicating how audio is encod- 
ed, the number of bits used to quantize audio, the 
number of audio channels and an audio language code. 
[0077] Furthermore, written in the table (VTSLMAT) 
98 are the number (VTS_SPST_Ns) of sub-picture 
streams in the video object set 82 for the titles (VTSTT) 
in the video title set (VTS) 72 and the attributes 



(VTS_SPST_ATR) of each sub-picture stream. The at- 
tributes (VTR_SPST_ATR) for each sub-picture stream 
include a sub-picture coding mode, a sub-picture dis- 
play type and a sub-picture language code. 
5 [0078] Furthemnore. in the table (VTSI.MAT) 98, writ- 
ten are the number (VTSM_AST_,Ns) of audio streams 
in the video title set menu (VTSM), the audio stream at- 
tributes (VTSM_AST_ATR), the number (VTSM_ 
SPST_Ns) of sup-picture streams, and the sup-picture 
10 stream attributes (VISM_SPST_ATR). 

[0079] Each audio stream attribute (VTS_AST_ATR) 
of the video title set (VTS) contains the audio coding 
mode, the multichannel extension, the audio type, the 
audio application ID. quantization, the sampling fre- 
15 quency, and the number of audio channels from bit 
number b63 to bit number b48 with bit b51 reserved, 
and audio stream language codes as specific codes 
from bit number b47 to bit number b40 and from bit 
number b39 to bit number b32. as shown in FIG. 22. Bit 
number b31 to bit number b24 of this audto stream at- 
tribute (VTS_AST_ATR) are reserved for specific 
codes. Bit number 23 to bit number bd are reserved for 
the future use, and bit number b7 to bit number bO de- 
scribe application information. When the video object 
set (VTSM_VOBS) 95 for the VTS menu is not present 
or that video object set contains no audio stream. "0" is 
described in each of the bits from bit number b63 to bit 
number bO. 

[0080] Specific codes are described in bits b47 to b40 
and b39 to b32 where a language code determined by 
ISO-639 is described as a language symbol when the 
audio stream type is a language or voice. When the au- 
dio stream type is not a language or voice, this area is 
reserved. 

[0081] As shown in FIG. 23, each sub-picture stream 
attribute (VTS_SPSTG_ATR) of the video object set 
(VTST_VOBS) 96 for VTSTT contains the sub-picture 
coding mode, sub-picture display type and sub-picture 
type from bit number b47 to bit number b40 with bit b44 
reserved, and a language code of this sub-picture 
stream as specific codes from bit number b39 to bit 
number b32 and from bit number b31 to bit number b24. 
Bits b23 to b1 6 are reserved for specific codes. Bits b23 
to bS are reserved for the future use. and bits b15 to b8 
describe the specific code extenston. Further, bits b7 to 
bO are reserved. 

[0082] The VTS program chain information table 
(VTS_PGCIT) 100 has a structure as shown in FIG. 24. 
In the information table (VTS_PGCIT) 100, information 
on the VTS program chain (VTS_PGC) is written, start- 
ing with infornnation (VTS_PGCITJ) 102 on the infor- 
mation table (VTS_PGCIT) 1 00 related to the VTS pro- 
gram chain (VTS_PGC). In the information table 
(VTS_PGCIT) 100, the information (VTS_PGCITJ) 102 
is followed by as many VTS_PGCl search pointer 
(VTS_PGCIT_SRP) 103 used to search for VTS pro- 
gram chains (VTS_PGC) as the number (#1 to #n) of 
VTS program chains in the information table 
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(VTS_PGCIT). At the end of the table, there are provid- 
ed as many pieces of informatton (VTS_PGCI) 104 on 
the respective VTS program chains (VTS_PGC) as the 
number (from #1 to #n) of the VTS program chains 
(VTS_PGC). s 
[0083] The information (VTS_PGCITJ) 102 in the 
VTS program chain information table (VTS_PGCIT) 100 
contains the number (VTS_PGC_Ns) of VTS program 
chains (VTS_PGC) as shown in FIG. 25. The end ad- 
dress (VTS„PGCIT_EA) of the table information io 
(VTS_PGCITJ) 102 is expressed by the number of 
bytes, relative to the first byte in the infornriation table 
(VTS_PGCIT) 100. 

[0084] Furthermore, as shown in FIG. 26, the 
VTS_PGCIT search pointer (VTS_PGCIT_SRP) 103 is 
contains the attributes (VTS_PGC_CAT) of the program 
chains (VTS_PGC) in the video title set (VTS) 72 and 
the start address (VTS_PGCI_SA) of the VTS_PGC in- 
formation (VTS_PGCI) 104 expressed by the number of 
bytes, relative to the first byte in the VTS_PGC informa- 20 
tion table (VTS_PGCIT) 100. Here, the VTS_PGC at- 
tribute (VTS_PGC_CAT) is, for example, an attribute in- 
dicating whether an entry program chain (Entry PGC) is 
the first one to be reproduced. Usualty, an entry program 
chain (PGC) is written before program chains (PGC) 2S 
that are not entry program chains (PGC). Generally, pro- 
gram chains (PGC) are reproduced in the description 
order of VTS_PGCIs as shown in FIG. 24. 
[0085] The PGC information (VTS_PGCI) 104 in the 
video title set 72 contains four items as shown in FIG. 30 
27. In the PGC information (VTS_PGCI) 104. the pro- 
gram chain general information (PGC_GI) 105 on a 
mandatory item is first arranged, followed by at least 
three items that are made mandatory only when there 
is an video object 83. Specifically, contained as the three 3S 
items in the PGC information (VTS_PGCI) 104 are a 
program chain program map (PGC_PGMAP) 106. a cell 
playback informatbn table (C_PB!T) 1 07, and a cell po- 
sitic^ information table (C_POSi) 108. 
[0086] As shown in FIG. 28, the program chain gen- 40 
eral information (PGC_GI) 105 contains the category 
(PGCLCAT) of the program chain 87, the contents 
(PGC_CNT) of the program chain (PGC) 87, and the 
playback time of the program chain (PGC). 87 Written 
in the category of PGC (PGCLCAT) are whether the 4$ 
PGC can be copied or not and whether the programs 89 
in the PGC are played back continuously or at random. 
The contents of PGC (PGC_CNT) contains the descrip- 
tion of the program chain structure, that is, the number 
of programs 89, the number of cells 84, and the number so 
of angles in the program chain 87. The playback time of 
PGC (PGC_PB„TIME) contains the total playback time 
of the programs 89 in the PGC. The playback time is the 
time required to continuously play back the programs 
89 in the PGC, regardless of the playback procedure. 55 
When an angle mode is available, the playback time of 
angle cell number 1 is the playback time of the angle. 
[0087] Furthermore, the program chain general infor- 



mation (PGC_GI) 105 contains PGC sub-picture stream 
control (PGC_SPST_CTL). PGC audk) stream control 
(PGC_AST_CTL), and PGC sub-picture pallet 
(PGC_SP_PLT). The PGC sub-picture stream control 
(PGC_SPST_CTL) contains the number of sub-pictures 
usable in the PGC 89 and the PGC audio stream control 
(PGC_AST_CTL) likewise contains the number of audio 
streams usable in the PGC 89. The PGC sub-picture 
palette (PGC_SP_PLT) contains a set of a specific 
number of color pallets used in all of the sub-picture 
streams in the PGC 89. 

[0088] Furthermore, the PGC general information 
(PGC_GI) 105 contains the start address (C_PBIT_SA) 
of the cell playback information table (C_PBIT) and the 
start address (C_POSIT_SA) of the celt position infor- 
mation table (C_POSI) 1 08. Both of the start addresses 
(C PBIT SA and C_POSIT_SA) are represented by the 
number of logical blocks, relative to the first byte in the 
VTS_PGC information (VTS_PGCI) 105. 
[0089] For a program chain (PGC) for a menu, as 
shown in FIG. 29. bit b31 of the category (PGC_CAT) 
of the program chain describes a PGC entry or a non 
PGC entry as the entry type, bits b30 to b28 of are re- 
sen/ed for the future use, bits b27 to b24 describe a 
menu I D indicative of the type of the menu, bits b23 and 
b22 describe the PGC block mode, bits b21 and b20 
describe the PGC block type, bits b19 to b16 describe 
the program playback control, bits bl5 and b1 4 describe 
the copy flag, bits b13 and b12 describe the playback 
management, bits bll to b8 describe the application type, 
and bits b7 to bO are reserved for the future usage. 
[0090] With regard to the menu ID, '001 0" indicates 
a title menu for use in the video manager information 
menu (VMGM), "001 1 " indicates a root menu for use in 
the video title set menu (VTSM), "0100" indicates a sub- 
picture menu for use in the video title set menu (VTSM), 
"01 or indicates an audio menu for use in the video title 
set menu (VTSM), "01 10' indicates an angle menu for 
use In the video title set menu (VTSM), and "0111 " indi- 
cates a program menu for use in the video title set menu 
(VTSM). 

[0091] When the category (PGC_CAT) of the program 
chain (PGC) is a program chain (PGC) for a title, bits 
b30 to b24 describe the number of titles (VTS_TTN), any 
of numbers 1 to 99, in this program chain (PGC), bits 
b1 5 to b8 describe the number of cells, any of 1 to 255, 
in this program chain (PGC), bits b7 to b4 are reserved 
for the future use, and bits b3to bO describe the number 
of angles, any one of 1 to 9, in the program chain (PGC). 
[0092] The program chain program map 
(PGC_PGMAP) 1 06 is a map showing the arrangement 
of the programs 89 in the PGC 87 of FIG. 31 . In the map 
(PGC_PGMAP) 1 06, the entry cell numbers (ECELLN), 
the start celt numbers of the indivkiual programs 89, are 
written in ascending order as shown in FIGS. 31 and 32. 
In addition, program numbers are allocated, starting at 
1 , in the order in which the entry cell numbers are writ- 
ten. Consequently, the first entfy number in the map 
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(PGC_PGMAP) 106 must be #1 . 
[0093] The cell playback Information table (C.PBIT) 
defines the order in which the cells 84 in the PGC 87 
are played back. In the cell playback intormation table 
(C_PBIT) 107, pieces of the cell playback information 
(C_PBI) are written consecutively as shown in FIG. 33. 
Basically, cells 84 are played back in the order of cell 
number. The cell playback information (C_PBIT) 108 
contains a cell category (C_GAT) as shown in FIG. 34. 
Written in the cell category (C_CAT) are a cell block 
mode indicating whether a ceil is in the block and if it is 
in the block, whether the cell is the first one, a cell block 
type indicating whether a cell 84 is not part of the block 
or is in an angle block, and an STC discontinuity flag 
indicating whether the system time clock (STC) must be 
set again. 

[0094] An "angle block" of cells is defined as a set of 
cells 84 having a specific angle. The angle can be 
changed by replacing one angle bk)ck with another. In 
the case of a baseball video program, for example, an 
angle block representing a scene taken from the outfield 
may be replaced by an angle bkxk representing a scene 
taken from the infield. 

[0095] Further written in the cell category (C_CAT) 
are a cell playback mode indicating whether the video 
object units (VOBU) 85 In the cell 84 are played back 
continuously or a picture is made still at one video object 
unit (VOBU) 85 to another in the cell 84, and cell navi- 
gation control indicating whether the picture is rmde stilt 
after the playback of the cell or indicating the rest time, 
[0096] As shown in FIG. 34, the cell playback infor- 
mation table (C_PBIT) 107 contains the cell playback 
time (C_PBTNM) representing the total playback time 
of the PGC 87. When the PGC 87 has an angle cell 
block, the playback time of the angle cell number 1 rep- 
resents the playback time of the angle block. Further 
written in the cell playback information table (C_PBIT) 

107 are the start address (C_FVOBU_SA) of the first 
video object unit (VOBS) 85 in the cell 84 expressed by 
the number of logical sectors, relative to the first logical 
sector in the video object unit (VOBS) 85 in which the 
cell 84 is written and the start address (C_LVOBU_SA) 
of the end video object unit (VOBS) 85 in the cell 84 
expressed by the number of logical sectors, relative to 
the first logical sector in the video object unit (VOBS) 85 
in which the cell 84 is written. 

[0097] The cell position information table (G_POSI) 

108 specifies the identification number (VOB_ID) of the 
video object (VOB) 85 in the cell used in the PGC 87 
and the identification number (CellJD) of the cell 84, In 
the cell position information table (C_POSI) 108, pieces 
of the cell position information (C_POSl) corresponding 
to the cell numbers written in the cell playback informa- 
tion table 107 as shown in FIG. 35 are written in the 
same order as in the cell playback information table 
(C_PBIT) 107. The cell position information (C_POSI) 
contains the identification number (C_VOBJDN) of the 
video object unit (VOBS) 85 in the cell 84 and the cell 



identification number (CJDN) as shown in FIG. 36. 
[0098] The video title set menu PGCI unit table 
(VTSM_PGCLUT) 111 describing language-by-lan- 
guage information of the video title set menu (VTSM) 

s shown in FIG. 20 consists of video title set menu PGCI 
unit table information (VTSM_PGCLUT1) 111 A, n video 
title set menu language unit search pointers 
(VTSM_LU_SRP) 111B and n video title set menu lan- 
guage units (VTSM_LU) 11 1C in the named order, as 

10 shown in FIG. 37. 

[0099] The video title set menu PGCI unit table infor- 
mation (VTSM_PGCI_UTI) 11 1 Acontains infornrration of 
this table 111. The video title set menu language unit 
search pointers (VTSM_LU_SRP) 11 IB are described 

15 in the order associated with the video title set menus #1 
to #n, and contain descriptions about the pointers to 
search for the video title set menu language units 
(VTSM_LU) 1 1 1 C described in the order associated with 
the video title set menus #1 to #n. Described in each 

20 video title set menu language unit (VTSM_LU) 1 1 1 C are 
the category and start address of the program chain of 
the associated video title set menu. 
[01 00] More specifically, as shown in FIG. 38, the vid- 
eo title set menu PGCI unit table information 

2S (VTSM_PGCI_UTI) 111A contains the number of the 
video title set menu language units (VtSM.LU) 1 1 1 C as 
a parameter (VTSM_LU_Ns) and the end address of the 
video title set menu language units (VTSM_LU) 111 C as 
a parameter (VTSM_PGCI_UT_E A). As shown in FIG. 

30 39, each video title set menu language unit search point- 
er (VTSM_LU_SRP) 11 IB describes a vkieo title set 
menu language code as a parameter (VTSM_LCD) and 
the start address of the associated video title set menu 
language unit (VTSM_LU) 11 1C as a parameter 

3S (VTSM_LU_SA). As shown in FIG. 40, each video title 
set menu language unit (VTSM_LU) 11 1C consists of 
video title set menu language unit information 
(VTSM_LU1 ) 1 11 D, video title set menu PGC information 
search pointers (VTSM_PGCI_SRP) 11 1E and video ti- 

40 tie set menu PGC information (VTSM_PGC1 ) 1 1 1 F in the 
named order. The video title set menu language unit in- 
formation (VTSM_LUI) 1 1 1 D contains information of this 
table 111C. The video title set menu PGC information 
search pointers (VTSM_PGC1_SRP) 11 IE are de- 

45 scribed in the order associated with the video title set 
menus #1 to #n, and contain the categories of program 
chains of the video title set menus and descriptions 
about the pointers to search for the video title set menu 
PGC infomnation (VTSM_PGC1) 111 F described in the 

so order associated with the video title set menus #1 to #n. 
[0101] Each video title set menu PGC information 
(VTSM_PGCI) 1 11 F contains information about the pro- 
gram chain of the associated video title set menu, i.e., 
VTSM program chain information (VTSM_PGCI). 

55 [01 02] More specifically, as shown in FIG. 41 , the vid- 
eo title set menu language unit information (VTSM_LUI) 
111D contains the number of pieces of video title set 
menu PGC information (VTSM_PGCl) 1 1 1 F as a param- 
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eter (VTSM_PGCI_Ns). and the end address of the vid- 
eo title set menu language unit information (VTSM.LUI) 
111 D as a parameter (VTSM_LULEA). As shown in 
FIG. 42. each video title set menu PGC information 
search pointer (VTSM.PGCLSRP) 11 1 E contains the i 
category of the program chain of the associated video 
title set menu as a parameter (VTSM_PGC_CAT) and 
the start address of the associated video title set menu 
PGC information (VTSM_PGCI) 111F as a parameter 
(VTSM_PGCLSA). „ 
[0103] Described in the category (VMGM_PGC_CAT) 
of the program chain of the video title set menu are a 
flag indicating whether or not there Is an entry of this 
PGC and a menu ID indicating if it is a menu. The menu 
ID indicates a sub-picture menu when it is "OIOO/ indi- n 
cates an angle menu when it is "0110," and indicates a 
program menu when it is "0111." 
[01 04] As explained with reference to FIG. 8, a cell 84 
is a set of video object units (VOBU) 85. A video object 
unit 85 is defined as a pack train starting with a naviga- 2C 
tion (NAV) pack 86. Therefore, the start address 
(C_FVOBU_SA) of the first video object unit (VOBU) 85 
in a cell 84 is the start address of the NAV pack 86. As 
shown in FIG. 43, the NAV pack 86 consists of a pack 
header 1 1 0, a system header 1 1 1 , and two packets 116. 2S 
1 1 7 of navigation data; namely, a playback control infor- 
mation (PCI) packet 116 and a data search information 
(DSI) packet 117. As many bytes as shown in FIG. 43 
are allocated to the respective sections so that one pack 
may contain 2048 bytes corresponding to one logical 30 
sector. The NV pack is provided immediately before the 
video pack 88 which contains the first data item in the 
group of pictures (GOP). Even if the object unit 85 con- 
tains no video pack 88. the NV pack 86 is positioned at 
the head of the object unit 85, provided that the object 3S 
unit 85 contains an audio pack 91 and/or a sub-picture 
pack 90. Thus, even if object unit 85 contains no video 
pack, its playback time is determined on the basis of the 
time required for playing back a video pack 88, exactly 
in the same way as in the case where the unit 85 con- 40 
tains a video pack 88. 

[01 05] Here. GOP is defined as a data train constitut- 
ing a screen determined in the MPEG standards. In oth- 
er words, GOP is equivalent to compressed data which 
may be expanded into innage data representing a plu- 4B 
rality of frames of a moving picture. The pack header 

110 contains a pack starting code, a system clock ref- 
erence (SCR), and a multiplex rate. The system header 

111 contains a bit rate and a stream ID. The packet 
header 1 1 2, 1 1 4 of each of the PCI packet 1 1 6 and DCI so 
packet 117 contains a packet starting code, a packet 
length, and a stream ID as determined in the MPEG2. 
[0106] As shown in FIG. 44, another video, audio or 
sub-picture pack consists of a pack header 1 20. packet 
header 121. and a packet 122 containing the corre- ss 
spending data as in the system layer 24 MPEG 2. Its 
pack length Is determined to be 2048 bytes. Each of 
these packs is aligned with the boundaries between log- 



ical blocks. 

[0107] The PCI data (PCI) 113 in the PCI packet 116 
is navigation data used to make a presentation, or to 
change the contents of the display, in synchronization 

' with the playback of the video data in the VOB unit (VO- 
BU) 85. Specifically, the PCI data (PCI) 1 1 3 contains PCI 
general information (PCI.GI) as information on the en- 
tire PCI data 113 and angle information (NSML_AGLI) 
as each piece of jump destination angle inforrDation dur- 

^ ing angle change and high light information (HLI) as 
shown in FIG. 45. The PCI general informatk>n (PCI_GI) 
contains the address (NV_PCK_LBN) of the NV pack 
(NV_PCK) 86 in which the PCI data is recorded as 
shown in FIG. 28. the address being expressed in the 

' number of blocks, relative to the VOBU logical sector in 
which the PCI data is recorded. The PCI general infor- 
mation (PCI_GI) contains the category of VOBU 
(VOBU.CAT). the start PTS of VOBU 85 
(VOBU_SPTS), and the end PTS of VOBU 85 
(VOBU_EPTS). Here, the start PTS of VOBU 85 
(VOBU_SPTS) indicates the playback start time (start 
presentation time stamp (SPTS)) of the video data in the 
VOBU 85 containing the PCI data. The playback start 
time is the playback start time of the first picture in the 
first GOP in the VOBU 85. Normally, the first picture cor- 
responds to I picture (intra-picture) data in the MPEG 
standards. The end PTS (VOBU_EPTS) in the VOBU 
85 indicates the playback end time (end presentation 
time stamp (EPTS)) of the video data in the VOBU 85 
containing the PCI data. The playback end time is the 
playback start time of the last picture in the last GOP in 
the VOBU 85. 

[0108] The angle infomnation (NSML_AGLI) contains 
as many start addresses (NSML_AGL.C_DSTA) of the 
angle cells at jump destinations as the number of angles 
as shown in FIG. 47. Each of the start addresses is rep- 
resented by a logical sector relative to the logical sector 
of the NV pack 86 in which the PCI data is recorded. 
When the angle is changed on the basis of the angle 
Information (NSML_AGLI). the angle information 
(NSML_AGLI) contains either the start address of the 
VOBU in another angle block whose playback time is 
equal to that of the VOBU 85 in which the PCI data is 
recorded as shown in FIG. 48. or the start address 
(NSML_AGL_C_DSTA) of the VOBU 85 in another an- 
gle block whose playback time is closest to the preced- 
ing one. 

[0109] According to the description of the start ad- 
dress (NSML_AGL_C_DSTA) of such an angle cell, the 
angle is changed in a concrete example as follows. As- 
suming that a series of consecutive scenes where in a 
baseball game, the pitcher throws a ball, the batter hits 
the ball, and the ball lands in the stands, the change of 
the angle will be explained. An angle cell ( ANG_C#j) can 
be changed on a video object unit (VOBU) 85 basis as 
shown in FIG. 48. In FIG, 48, the video object units (VO- 
BU) 85 are assigned numbers in the order of playback. 
The video object unit (VOBU#n) 85 corresponding to 
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playback number n of an angle cell (ANG_C#j) stores 
the video data for a different scene which is contempo- 
rary with or immediately preceding that for which the vid- 
eo data Is stored in the video object unit (VOBU#n) 65 
with playback number n corresponding to another angle 
cell (ANG_C#1 ) or angle cell {ANG_C#9). It is assumed 
that in an angle cell (ANG_C#j), VOBUs are arranged 
consecutively as video data used to show on the screen 
the whole view including the pitcher and batter and a 
series of actions. It is also assumed that in angle cell 
(ANG_C#1 ), VOBUs are arranged consecutively as vid- 
eo data used to show only the batter on the screen to 
view the batting form of the batter, and that in angle cell 
(ANG_C#9), VOBUs are arranged consecutively as vid- 
eo data used to show only the expression of the pitcher 
on the screen. When the user is viewing angle cell #i 
(ANG_C#i) and changes to angle cell #1 the moment 
the batter hit the ball, that is, changes to the angle at 
which only the batter is shown, at the moment the batter 
made a hit, this switches to a screen where the batter 
starts swinging a bat before making the hit, not to a 
screen showing only the batter after he made a hit. Fur- 
thermore, when the user is viewing angle cell #j 
(ANG_C#i) and changes to angle cell #9 the moment 
the batter hit the ball, that is, changes to the angle at 
which only the pitcher is shown, at the moment the batter 
made a hit, this causes the pitcher's expression at the 
moment the batter made a hit to appear on the screen, 
enabling the user to read a change in the pitcher's men- 
tal state in his expression. 

[0110] Highlight information (HLI) is information for 
highlighting one rectangular area tn a sub-picture dis- 
play area. The mixing ratio (contrast) of the color and 
the video of the sub-picture of the specific rectangular 
area in the sub-picture display area is described. As 
shown in FIG. 49, the highlight information is comnrronly 
valid for all sub-picture streams to be reproduced within 
the valid period. For instance, when the video and the 
sub-picture and the highlight information are mixed, a 
mixing picture as shown in FIG. 50 is displayed on the 
monitor section 6. 

[0111] As shown in FIG. 51, the highlight information 
describes highlight general-information (HL_G1) 11 3A. 
button color information table (BTN_GOLIT) 113B and 
button information table (BTNIT) 11 3C. As shown in 
FIG. 52, the button color information table (BTN_COLIT) 
113B describes three button color information 
(BTN_GOU) 113D, 113E. 113F, and the button informa- 
tion table (BTNIT) 11 3C describes 36 button infonmation 
IBTNI) 1131 at the maximum. 

[0112] For instance, as shown in FIG. 52, 36 button 
information (BTNt) 1131 are described by three group 
modes composed by specifying button groups of 1 
group mode made up of 36 button information, two 
group modes formed of IB button information, and three 
group mode composed of 12 button information. 
[0113] The highlight general-information (HL_GI) 
113A is information of the entire highlight rnfomriation. 



As shown in FIG. 53, the highlight general-informatbn 
{HL_GI) 11 3A describes status of highlight information 
(HLLSS), start PTM of HLI (HLI_S_PTM), end PTM of 
HLI (HLLE_PTM), end PTM of button select 

5 {BTM_SL_E_PTM), mode of button (BTM_MD), button 
start number (BTN_SN). number of valid buttons 
(BTN_Ns), number of numerical select buttons 
(NSBTN_Ns), forcedly selected button number 
(FSLBTN_N), and forced activated button number 

10 (FACBTN_N). 

[0114] The status of highlight information (HLI_SS) 
describes the status of the highlight infornnatk>n in cor- 
responding PCI. For instance, in the case of "00", the 
status of highlight information (HLI_SS) describes no 

IS valid highlight information. In the case of "01 ". the status 
of highlight information (HLI_SS) describes different 
highlight from the highlight information of the VOBU. In 
the case of "10", the status of highlight infonmation 
(HLI_SS) describes the same highlight information as 

20 the highlight information of the VOBU. In the case of 
"11", the status of highlight information (HLI_SS) de- 
scribes the highlight information containing difference 
from the highlight information of the VOBU only from 
button command. 

2s [0115] The start PTM of highlight information 
(HLI_S_PTM) describes the start PTM of the highlight 
in which the corresponding highlight information be- 
comes valid (start presentation time (SPTM)). The start 
PTM of the highlight becomes the display start time or 

30 more of the sub-picture stream in which the highlight in- 
formation becomes an object. When HLI_SS is '01 ", the 
highlight start time of highlight information which is re- 
newed during the presentation period of VOBU in which 
the PCI is Included is described. When HLI_SS Is "10" 

3S or "11", the highlight start time of highlight information 
used continuously during the presentation period of VO- 
BU in which the PCI Is included is described. 
[0116] The end PTM of highlight information 
(HLI_E_PTM) describes the end PTM of the highlight 

40 information in which the highlight information becomes 
invalid. The end PTM of highlight information becomes 
the display end time or less of the sub-picture stream in 
which the highlight information becomes an object. 
When HU_SS is "01", the highlight termination time of 

45 highlight infornnation which Is renewed during the pres- 
entation period of VOBU In which the PCI is included is 
described. When HLLSS is "10' or "11", the highlight 
termination time of highlight information used continu- 
ously during the presentation period of VOBU in which 

so the PCI is included is described. When HLI_SS is used 
during the still state, the end PTM of highlight informa- 
tion (HLLE_PTM) shall describe (FFFFFFFFh). 
[0117] End PTM of button select (BTN_SL_E_PTM) 
describes the end PTM of the button select. The end 

ss PTM of the button select becomes the display end time 
or less of the sub-picture stream in which the highlight 
informatbn becomes an object. When HLI_SS is "01", 
the button select termination time of highlight intorma- 
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tion which is renewed during the presentation period of 
VOBU in which the PCI Is Included is described. When 
HU_SS Is -1 0" or -1 1 the button select termination time 
of highlight Infomriation used continuously during the 
presentation period of VOBU in which the PCI is includ- 
ed is described. When highlight Information Is used dur- 
ing the still state, the button select termination time 
(BTN_SL_E_PTM) shall describe (FFFFFFFFh). 
[0118] The mode of button (BTN_MD) describes 
grouping of the buttons and the display type of the sub- 
picture corresponding to each group. For instance, the 
mode of button (BTN_MD) describes number of button 
groups (BTNGR_Ns), display type of sub-picture corre- 
sponding to the button group 1 (BTNGR1_DSPTY), dis- 
play type of sub-picture corresponding to the button 
group 2 (BTNGR2_DSPTY) and display type of sub-pic- 
ture corresponding to the button group 3 
(BTNGR3_DSPTY). The number of the button groups 
(BTNGR_Ns) Is one group in the case of "01 2 groups 
in the case of "10". and three groups In the case of "1 1 *. 
The display type Is wide (9/16) in the case of "01 letter 
box In the case of "10". and pan-scan In the case of "11 ". 
[0119] The button start number (BTN_SN) describes 
Initial button offset number In button groups. The offset 
number can be described in a range of 1 to 255. The 
button start number (BTN_SN) is commonly applied to 
each button group. 

[0120] The number of valid buttons (BTN_Ns) de- 
scribes the number of valid buttons In the button groups. 
The number of the buttons can described a range of 1 
to 36 in the case of 1 of the button group, 1 to 18 in the 
case of 2 of the button group, and 1 to 1 2 In the case of 
3 of the button group. The number of valid buttons 
(BTN_Ns) Is commonly applied to each button group. 
[0121] The number numerical select of buttons 
(NSBTN_Ns) which can be selected by the number de- 
scribes the number of the buttons which can be selected 
by the button number in the button groups. The number 
of the buttons can described 1 to 36 in the case of 1 of 
the button group. 1 to 18 in the case of 2 of the button 
group, and 1 to 12 in the case of 3 of the button group. 
The button start number (NSBTN.Ns) is commonly ap- 
plied to each button group. 

[0122] The forcedly selected button number 
(FSLBTN_N) describes the button number which is forc- 
edly selected at the highlight start time (HLLS_PTM). 
Even when the presentation starts during the highlight 
information validity period, the button number set at 
highlight information is to be selected. The button 
number can described 1 to 36 and 63 in the case of 1 
of the button group, 1 to 18 and 63 In the case of 2 of 
the button group and 1 to 12 and 63 in the case of 3 of 
the button group. The forcedly selected button number 
(FSLBTN_N) is commonly applied to each button group. 
[0123] The forcedly activated button number 
(FACBTN_N) describes the button number which is 
forcedly activated at the end PTM of button select 
(BTN_SL_E_PTM). The button number can described 



1 to 36 and 63 In the case of 1 of the button group. 1 to 
18 and 63 in the case of 2 of the button group and 1 to 
12 and 63 in the case of 3 of the button group. The forc- 
edly activated button number (FACBTN_N) is common- 
5 ly applied to each button group, 

[0124] Button color information table (BTN_COLIT) 
1 1 3B describes, as shown In FIG. 54, three button color 
information (BTN_COLI)ll3D. 113Eand 113F. The but- 
ton color number (BTN_COLN) is allocated from "T in 
10 the describing sequence of the button color Information 
(BTN_COLI) 11 3D. As shown in FIG. 54, selection color 
infornnatlon (SL_COLI) 113G and action color Informa- 
tion (AC_COLI) 113H are described in the button color 
information (BTN_COLI) 11 3D. The color and contrast 
'5 which are altered when the button is selected Is de- 
scribed in the selection color information (SL_COLI) 
113G. The color and contrast which are altered when 
the button Is activated are described in the action color 
information (AC_COLI) 113H. The button selection sta- 
20 tus is the status in which the selection color is displayed. 
At the time of this status, the user can alter the highlight- 
ed button to other button. The button action status is the 
status In which the action color is displayed and the but- 
ton command is executed. At the time of this status, the 
2S user is inhibited to alter the highlighted button to the oth- 
er button. 

[0125] As shown in FIG. 55. emphasis pixel-2 selec- 
tion color code, emphasis pixel-2 selection color code, 
pattern pixel selection color code, background pixel se- 
30 lection color code, emphasis pixel-2 selection contrast, 
emphasis pixel-1 selection contrast, pattern pixel selec- 
tion contrast, background pixel selection contrast are 
described in the selection color information (SL COLh 
113G. ~ ' 

35 [0126] As shown in FIG. 56, emphasis pixel-2 action 
cotor code, emphasis pixel-2 action cotor code, pattern 
pixel action color code, background pixel action color 
code, emphasis plxel-2 action contract, emphasis plxel- 
1 action contrast, pattern pixel action contrast, back- 
40 ground pixel action contrast are described In the action 
cotor information (SL_COLI) 11 3G. 
[0127] As shown In FIG. 57, 36 button information 
(BTNI) 1131 are described in button information table 
(BTNIT) 113C. The button information (BTNI) 1131 can 
^ be utilized as three modes of three mode groups 
grouped by 1 group mode in which all 36 button infor- 
mation (BTNI)113I become valid in the describing se- 
quence of the button information table (BTNIT), 2 group 
mode in which 1 8 units of button Information (BTNI) 1 1 31 
so are grouped and 3 group mode In which 1 2 units of but- 
ton Infomnation (BTNI) 1131 are grouped according to 
the described content of the number of button groups 
(BTNGR_Ns). Since the describing area of the button 
Informatton (BTNI) 1131 of each group mode is station- 
's ary, zero is all described in the areas in which valid but- 
ton Information (BTNI) 1131 does not exist. The button 
number (BTNN) is allocated from "1" In the describing 
sequence of the button Information (BTNI) 1131 In each 
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button group. 

[0128] The user number specifiable buttons in the but- 
ton group are the numbers of the values described from 
BTN_#1 to NSBTN_Ns. 

[0129] As shown in FIG. 57, the button information 
(BTNI) 1131 describes button position information 
(BTN_POSI) 113J, adjacent button position information 
(AJBTN_POSI) 113K and button command 
(BTN_CMD) 113L 

[0130] As shown in FIG. 58, the color numbers (1-3) 
used for the buttons and the display rectangular area on 
the video display screen are described in the button po- 
sition information (BTN_POSI) 11 3J. The button color 
number of the button (BTN_COLN), start X-coordinate 
of the rectangutar area displayed by the button (start X- 
coordinate), end X-coordinate of the rectangular area 
display by the button (end X-coordinate), start Y-coordi- 
nate of the rectangular area displayed by the button 
(start-Y-coordihate), end Y-coordinate of the rectangutar 
area displayed by the button and auto action mode (auto 
action mode) are described in the button position infor- 
mation (BTN_POSI) 113J. The auto action mode de- 
scribes whether an selection status is not nnaintained, 
or describes whether an selection status or activated 
state is maintained. 

[0131] The adjacent button position information 
(AJBYN_POSI) 11 3K describes whether or not the but- 
ton to be the button number disposed in four directions 
of upward, downward, rightward and leftward directions 
has an selection status. The button having no selection 
status is a button in which, when the button is moved to 
the button of the object, the button is immediately trans- 
ferred to the action state without becoming the selection 
status. For example, the upper button number, the lower 
button number, the left button number and the right but- 
ton number are described. It corresponds to the desig- 
nation of the select key 5m. 

[0132] The button command (BTN_CMD) 113L de- 
scribes the command to be executed when the button 
is activated, A program for transferring, for example, to 
another selection screen or a program chain for repro- 
ducing a title is designated according to the command. 
[0133] The DSI data (DSI) 115 in the DSI packet 117 
shown in FIG. 43 is the navigation data used to search 
fora VOB unit (VOBU) 85. The DSI data (DSI) 115 con- 
tains the DSI general information (DSI_GI), angle infor- 
mation (SML_AGLI), VOB unit search information 
(VOBU_SRI), and the synchronizing playback informa- 
tion (SYNCI), as shown in FIG. 59. 
[0134] The DSI information (DSI.GI) contains infor- 
mation about the entire DSI data 1 1 5. Specifically, as 
shown in FIG. 60, the DSI general information (DSI_GI) 
contains the system clock reference for the NV pack 
(NV_PCK_SCR) 86. The system clock reference 
(NV_PCK_SCR) is stored in the system time clock 
(STG) 54A, 58A, 60A or 62A built in each section of FIG. 
1 . On the basis of the STC 54A, 58A, 60A, 62A, video, 
audio, and sub-picture packs are decoded at the video, 



audio, and sub-picture decoders 58, 60, and 62 and the 
monitor 6 and the speaker 8 reproduce images and 
sound, respectively. The DSI general information 
(DSLGI) contains the start address (NV_PCK_LBN) of 

s the NV pack (NV_PGK) 86 containing the DSI data ex- 
pressed by the number of logical sectors (RLSN), rela- 
tive to the first logical sector in the VOB set (VOBS) 82 
containing the DSI. and the address (VOBU.EA) of the 
last pack in the VOB unit (VOBU) 85 containing the DSI 

10 data expressed by the number of logical sectors (RL- 
SN), relative to the first logical sector in the VOB unit 
(VOBU) 85. 

[0135] Furthermore, the DSI general information 
(DSLGI) contains the end address (VOBUJP_EA) of 
IS the V pack ( V_PCK) 88 containing the last data item for 
the first I picture in the VOB unit (VOBU) expressed by 
the number of logical sectors (RLSN), relative to the first 
togical sector in the VOB unit (VOBU) 85 containing the 
DSI data, and the identificatran number (VOBU JP_EA) 
of the VOB 83 containing the DSI and the identification 
number (VOBU_CJDN) of the cell 84 in which the DSI 
data is recorded. 

[0136] Like the angle information (NSML_AGLI) in 
PC1 113. the angle information (SML_AGLI) contains as 
many start addresses (SML_AGL_C_DSTA) of angle 
cells at jump destinations as the number of angles, as 
shown in FIG. 61 . Each of the start addresses is repre- 
sented by a logical sector relative to the logical sector 
in the NV pack 86 in which the DSI 115 is recorded. 
When the angle is changed on the basis of the angle 
information (SML_AGLI), the angle information 
(SML_AG LI) contains the start address of the cell 84 in 
another angle block after the playback time of the VOBU 
85 in which the DSI data 115 is recorded, as shown in 
FIG. 62. 

[0137] When the angle information (SML_AGLI) in 
DSI data 11 3 is used, the angle is changed, celt by cell, 
whereas PCI can be changed on the basis of a video 
object unit (VOBU) 85. Namely, consecutive changes of 
the angle are described in the angle information 
(SML_AGLI) in DSI data 115, whereas discontinuous 
changes of the angle are described in the angle infor- 
mation (SML_AGLI) in PCI data 113. In the above ex- 
ample of baseball, the angle is changed as follows. It is 
assumed that angle cell #j (AGL_C#j) 84 contains a 
stream of video data for a series of scenes where the 
pitcher throws a ball, the batter hits the ball, and the ball 
lands in the stands, filmed from the infield, and that an- 
gle cell #1 contains a stream of video data for a series 
of the same scenes filmed from the outfield. Further- 
more, angle cetl #9 is assumed to be a stream of video 
data as to how the team to which the batter belongs 
looks in connection with a series of the above scenes. 
When the user is viewing angle cell #j (AGL_C#j) and 
changes to angle cell #1 the instant the batter made a 
hit, that is, changes to a scene from the outfield the in- 
stant the batter hit the ball, he or she can switch to con- 
secutive scenes where the ball is flying closer to the out- 
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field atter the batter hit the ball. Furthenmore, when the 
user is viewing angle celt #j (AGL_C#i) and changes to 
angle cell #9 the nnoment the ball landed in the stands, 
that is, changes to an angle at which how the batter's 
team looks is shown on the screen, the team cheering 
for the home run and the baseball manager's expression 
are displayed on the screen. When the angle informa- 
tion (NSML_AGLI) In PCI data 11 3 and the angle infor- 
mation (SML_AGLI) in DSI data 115 are used, it is ap- 
parent that a different scene is played back. 
[0138] The search information (VOBU_SI) in VOBU 
85 contains information used to identify the first address 
in a cell 84 as shown in FIG. 63. Specifically, the search 
information (VOBU.SI) in VOBU 85 contains the start 
addresses (A_FWDn) of +1 to +20, +60, +120. and +240 
VOB units (VOBU) 85 as forward addresses (FWDANn) 
in the order of playback on the basis of the VOB unit 
(VOBU) 85 containing the DSI 115 as shown in FIG. 
35A, the forward addresses being expressed by the 
number of logical sectors, relative to the first logical sec- 
tor in the VOB unit. 

[0139] Each forward address (FWDANn) contains 32 
bits as shown in FIG. 64. Bit number 29 (b29) to bit 
number 0 (bO) are assigned to its address, for example, 
the address of fonward address 10 (FWDA10). At the 
head of the fonA/ard address (FWDANn), a flag 
(V_FWD_Exist1) indicating whether the video data ex- 
ists In the video object unit (VOBU) 85 corresponding to 
the forward address (FWDANn) and a flag 
(V_FWD_Exist2) indicating whether the video data ex- 
ists in the video object unit between the current address 
and the fonvard address (FWDAn). Specifically 
VFWD_Exist1 corresponds to bit number (b31). When 
this flag is at 0, this means that there is no video data in 
the video object unit (VOBU) specified by the address 
(FWDANn) written in bit number 29 to bit number 0. 
When this flag is at 1 , this means that there is video data 
in the video object unit (VOBU) specified by the fonvard 
address (FWDANn) written in bit number 29 to bit 
number 0. For example, if forward address 10 (FWD10) 
has video data, the flag will be up (1 ) in V_FWD_Exist1 
of the 31st bit. If the address has no video data, the flag 
will be down (0) in V_FWD_Exist1 of the 31st bit. Fur- 
thermore, V_FWD_Exist2 corresponds to bit number 
(b30). When this flag is at 0, this means that there Is 
video data in none of the video object units between the 
current address and the forwarding address (FWDAn). 
Specifically, V_FWD_Exixt 1 corresponds to bit number 
(b31). When this flag is at 0, this means that there is no 
video data in the video object units (VOBU) 85 between 
the forward address (FWDANn) written in bit number 29 
to bit number 0 and cun-ent address. When this flag Is 
at 1 , this means that there is video data in at least one 
of the video object units (VOBU) 85 between them. For 
example, if there is video data in a plurality of video ob- < 
ject units 85 between fonvard address 1 and forward ad- 
dress 9, the flag will be up (1) in V_FWD_Exist2 of the 
30th bit. If the address has no video data, the flag will 



be down (0) In V_FWD_Exist2 of the 30th bit. 
[0140] Furthermore, the VOBU search information 
(VOBU_SI) contains the start addresses (A_BWDn) of 
-1 to -20, -60. -120. and -240 VOB units (VOBU) 85 as 
backward addresses (BWDA) in the reverse order of 
playback on the basis of the VOB unit (VOBU) 85 con- 
taining the DSI as shown in FIG. 63. the backward ad- 
dresses being expressed by the number of logical sec- 
tors, relative to the first logical sector in the VOB unit 85. 
[0141] Each backward address (FWDANn) contains 
32 bits as shown in FIG. 65. Bit number 29 (b29) to bit 
number 0 (bO) are assigned to its address, for example, 
the address of backward address 10 (BWDA10). At the 
head of the backward address (BWDANn). a flag 
(V_BWD_Exist1 ) indicating whether the video data ex- 
ists in the video object unit (VOBU) 85 corresponding to 
the backward address (BWDANn) and a flag 
(V_BWD_Exist2) indicating whether the video data ex- 
ists in the video object units between the backward ad- 
dress (BWDAn) and the current address. Specifically, 
V_BWD_Exist1 corresponds to bit number (b31 ). When 
this flag Is at 0. this means that there is no video data in 
the video object unit (VOBU) 85 specified by the address 
(BWDANn) written in bit number 29 to bit number 0. 
When this flag is at 1 , this means that there is video data 
in the video object unit (VOBU) specified by the address 
(BWDANn) written in bit number 29 to bit number 0. For 
example, if backward address 10 (BWDA10) has video 
data, the flag will be up ( 1 ) in V_BWD_Exist1 of the 31 st 
bit. If the address has no video data, the flag will be down 
(0) in V_BWD_Exist1 of the 31st bit. Furthermore, 
V_BWD_Exist2 corresponds to bit number (b30). When 
this flag is at 0. this means that there is video data in 
none of the video object units between the backward 
address (BWDANn) written in bit number 29 to bit 
number 0 and the current address. When this flag is at 
1 , this means that there is video data in at least one of 
the video object units (VOBU) 85. For example, if there 
is video data in video object units between the backward 
address 10 (BWDA10) and the current address 0, the 
flag will be up (1) in V_BWD_Exist2 of the 30th bit. If the 
address has no video data, the flag will be down (0) in 
V_BWD_Exist2 of the 30th bit. 

[0142] The synchronizing information (SYNCI) con- 
tains address information on the sub-pictures and audio 
data reproduced in synchronlzatton with the playback 
start time of the video data in the VOB unit (VOBU) 85 
containing the DSI data. Specifically, as shown in FIG. 
66, the start address (A_SYNCA) of the target audio 
pack (A_PCK) is expressed by the number of logical 
sectors (RLSN), relative to the NV pack (NV_PCK) 86 
in which DSI data 1 1 5 is recorded. When there are more 
than one audio stream (8 audio streams maximum), as 
many pieces of the synchronizing infomnation (SYNCI) 
as there are audio streams are written. Furthermore, the 
synchronizing information (SYNCI) contains the ad- 
dress (SP_SYNCA) of the NV pack (NV_PCK) 86 of the 
VOB unit (VOBU) 85 containing the target audk> pack 



18 



35 



EP 0 738 078 B1 



36 



(SP_PCK) 91, the address being expressed by the 
number of logical sectors (RLSN), relative to the NV 
pack (NV_PCK) 86 In which DSI 115 is recorded. When 
there are more than one sub-picture stream (32 sub-pic- 
ture streams maximum), as many pieces of the synchro- 
nizing information (SYNCI) as there are sub-picture 
streams are written. 

[01 43] A sub-picture unit composed of sub-picture da- 
ta of a plurality of sub-picture packets wilt be explained 
by referring to FIG. 67. The sub-picture unit as data (e. 
g., caption) of stiil pictures corresponding to several tens 
of screens can be recorded in 1 GOP. The sub-picture 
unit is composed of a sub-picture unit header (SPUH). 
a pixel data formed of run-length data (PXD) and display 
control sequence table (DCSQT). 
[0144] As shown in FiG. 68, size of sub-picture unit 
(SPDSZ) and start address of display control sequence 
table (SPDCSQTA) are described in the sub-picture unit 
header (SPUH). 

[0145] As shown in FtG. 69, display control sequence 
(DCSQ) is described in a lapse time sequence in the 
display control sequence table (DCSQT). 
[01 46] As shown in FIG. 70, start address of following 
display control sequence (SPNDCSQA) and at least 
one of display control command (SPDCCMD) are de- 
scribed in each display control sequence (DCSQ). 
[0147] The display control command (SPDCCMD) is 
composed of set command of forcedly display start tim- 
ing of pixel data (FSTA_DSP), set command of display 
start timing of pixel data (STA_DSP), set command of 
display end timing of pixel data (STP_DSP). set com- 
mand of color code of pixel data (SET_COLOR), set 
command of contrast ratio of pixel data and video 
(SET_CONTR), set command of display area of pixel 
data (SET_DAREA), set command of display start ad- 
dress of pixel data (SET_DSPXA), set command of 
color change and contrast change of pixel data 
(CHG_COLCON), and end command of display control 
command (CMD_END). 

[0148] The command (STA_DSP) is a command for 
designating the display start of the sub-picture data, and 
described by offset PTM from PTM described in the sub- 
picture packet including the sub-picture unit header 
(start PTM). The command (STP_DSP) is a command 
for designating the display stop of the sub-picture data, 
and described in the offset PTM from the PTM described 
in the sub-picture packet including the sub-picture unit 
header (stop PTM). 

[0149] This start PTM and stop PTM are delayed by 
arbitrary predetermined time from the PTM of the video 
data and the audio data regenerated in the same time 
zone and set. 

[0150] The system processor section 54 shown in 
FIG. 1 has a packet transmit dispose section 200 for de- 
termining the type of the packet and transmitting the da- 
ta in the packet to each decoder. This packet transmit 
dispose section 200 is composed, as shown in FtG. 71 , 
a memory interface section (memory l/F section) 1 91 , a 



stuffing length detect section 1 92, a pack header end 
address calculation section 193, a pack classification 
judgement section 1 94, a packet data transmit control 
section 1 95, and decoder interface section (decoder 1/ 

5 F section) 196. 

[01 51 ] The memory l/F section 1 91 outputs pack data 
from the data RAM section 56 to the stuffing length de- 
tect sectran 1 92, the pack classification judgement sec- 
tion 1 94, the packet data transmit control section 1 95 

10 and the decoder l/F section 1 96 via a data bus. 

[0152] The stuffing length detect section 192 detects 
how many byte the stuffing length in the pack header 

1 20 in the pack data supplied from the memory l/F sec- 
tion 191 contains, and outputs the detected result to the 

IS pack header end address calculation section 1 93. 
[0153] The pack header end address calculation sec- 
tion 193 calculates the pack header end address ac- 
cording to the stuffing length supplied from the stuffing 
length detect sectran 1 92, and outputs the cateulated re- 

20 suit to the pack classification judgement section 1 94 and 
the packet data transmit control sectton 195. 
[01 54] The pack classification judgement section 1 94 
judges any of the video pack 88, the audio pack 91 , the 
sub-picture pack 90 and the NV pack 86 according to 

2s the content of the 4-byte data supplied next to the ad- 
dress of the pack data supplied from the memory l/F 
section 1 91 in accordance with the pack header end ad- 
dress supplied from the pack header end address cal- 
culation section 193, and outputs the judged result to 

30 the packet data transmit control section 195. 

[0155] The packet data transmit control section 195 
judges the destinatbn and the packet start address in 
response to the pack header end address supplied from 
the pack header end address calculation section 193 

35 and the judged result of the pack classification supplied 
from the pack classification judgement section 1 94, and 
further judges the packet length in the packet header 

121 of the pack data supplied. Further, the packet data 
transmit control section 195 supplies a signal indicating 

40 the destination as a transmit control signal to the decod- 
er l/F section 1 96, and supplies the packet end address 
from the packet start address to the memory l/F section 
191. 

[01 56] The decoder l/F section 1 96 outputs the video 
45 data, the audio data, the sub-picture data as packet data 
including the packet header 121 supplied under the con- 
trol of the packet data transmit control section 1 95 from 
the memory l/F section 191 to corresponding decoder 
sections 58, 60, 62, or outputs navigation data and com- 
so puter data as packet data to the data RAM section 56. 
[0157] The packet transmit dispose section 200 will 
be explained. 

[01 58] The pack data read from the data RAM section 
56 is supplied to the stuffing length detect section 192, 
55 the pack classification judgement section 1 94, the pack- 
et data transmit control section 1 95 and the decoder 1/ 
F section 196 via the memory l/F section 191 . 
[0159] Thus, the stuffing length is detected by the 
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stuffing length detect section 192, and the data indicat- 
ing the stuffing length is output to the pack header end 
address catculation section 193. 
[0160] The pack header end address calculation sec- 
tion 193 calculates the pack header end address ac- s 
cording to the stuffing length supplied, and supplies the 
pack header end address to the pack classification 
judgement section 194 and the packet data transmit 
control section 1 95. 

[0161] The pack classification judgement section 1 94 io 
judges any of the NV pack 86. the video pack 88. the 
audio pack 91 of Dolby ACS. the audio pack 91 of linear 
PCM and the sub-picture pack 90 according to the con- 
tent of the data of 4 to 6 byte supplied next to the address 
in accordance with the supplied pack header end ad- is 
dress, and supplies the judged result to the packet data 
transmit control section 1 95. 

[0162] Specifically, when the stream ID of 1 byte indi- 
cating the private stream 2 is supplied, it is judged as 
the NV pack 86. The video pack 88 is judged according so 
to the stream ID of 1 byte Indicating the video stream. 
Any of the audio pack 91 of the Dolby AC3, the audio 
pack 91 and the sub-picture pack 90 is judged according 
to the stream ID of one byte indicating the private stream 

25 

[01 63] When the stream I D is the private stream 1 , the 
audio pack of the linear PCM. the audio pack of the Dol- 
by ACS or the sub-picture stream is judged according to 
the substream ID continued to the packet header 121, 
and its stream number is judged. ' 30 

[0164] The packet data transmit control section 195 
judges the destination and the packet start address in 
response to the judged result of the supplied pack clas- 
sification and the pack header end address, and further 
judges the packet length in the packet header 1 21 of the 3s 
supplied pack data. Thus, the packet data transmit con- 
trol section 195 supplies the signal indicating the desti- 
nation as the transmit control signal to the decoder l/F 
section 196, and supplies the packet end address from 
the packet start address to the memory l/F section 191. 40 
[0165] Therefore, the substantially valid packet data 
is supplied from the memory l/F section 191 to the de- 
coder l/F section 1 96 via the data bus, and then trans- 
ferred to the decoders 58, 60, 62 or the data RAM sec- 
tion 56 as the destination. 45 
[01 66] Specifically, the packet data of the video data 
is transferred to the video decoder section 58, the pack- 
et data of the audio data is transferred to the audio de- 
coder section 60. and the packet data of the sub-picture 
data is transferred to the sub-picture decoder section so 
62. 

[0167] In this case, since the pack data has a constant 
length, the storage state of the data RAM section 56 and 
hence the start address has a constant inten^al. Accord- 
ingly, the head of the pack data in the data RAM section ss 
56 is always stored by the address of the same interval, 
and the pack data is not address managed, but only the 
pack number may be managed. 



[0168] In the step of judging the classification of the 
data, in the case of the PCI data and the DSI data as 
the NV data indicating the reproduced position of the 
video data, the N V data is not transferred to the decoder, 
but stored in the data RAM section 56. The NV data is 
referred according to the system CPU section 50. if nec- 
essary, and utilized when the specific reproduction of 
the video data is executed. In this case, the PCI data 
and the DSI data are identified according to the sub- 
stream ID imparted to the PCI data and the DSI data. 
[0169] When the reproduction of one cell is finished, 
cell information to be reproduced next is obtained from 
the reproducing sequence information in the program 
chain data, and similarly continuously reproduced. 
[0170] The above-described sub-picture decoder 
section 62 shown in FIG. 1 has a decoder 62B for de- 
coding the sub-picture data supplied from the system 
processor section 54, and a highlight processor section 
62C for highlighting the sub-picture data after decoding 
by the decoder 62B. The highlight processor section 
62C highlights in response to the X-, Y-coordinate val- 
ues indicating the rectangular area for displaying the se- 
lection item as highlight information supplied from the 
system CPU section 50, color code, highlight color/con- 
trast value. 

[0171] The decoder 62B expands the pixel data com- 
pressed by the mn-length compression as the sub-pic- 
ture data in response to the highlight pixel, the pattern 
pixel, the background pixel, etc. 

[0172] The highlight processor section 62C consists 
of. as shown in FIG. 72. a highlight area setting^udge- 
ment section 180, a default color/contrast setter 81 8. a 
highlight color/contrast setter 182. a selector 183 and a 
cotor pallet register 184. 

[0173] The highlight area setting/judgement section 
180 judges the designated highlight area according to 
the X-, Y-coordinate values indicating the rectangular 
area (designated highlight area) representing an selec- 
tion item by the system CPU section 50 and the X-, Y- 
coordinate values obtained by raster scanning, i.e., pixel 
data X-, Y-coordinate values, outputs a switching signal 
indicating a highlight zone, and supplies its output to the 
selector 1 83. 

[0174] The default color/contrast setter 181 sets the 
display color and the contrast of the default of each pixel 
included in the sub-picture data. 
[0175] The highlight coksr/contrast setter 182 sets the 
highlight color and contrast values by the system CPU 
50. 

[0176] The selector 183 selectively outputs the dis- 
play color and contrast of the default from the default 
color/contrast setter 181 to the color pallet register 184, 
or outputs the cotor and the contrast at the time of the 
highlight from the highlight color/contrast setter 182 to 
the color pallet register 184. 

[0177] The cotor pallet register 184 outputs the signal 
responsive to the color and the contrast supplied from 
the selector 1 83. 
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[0178] Therefore, when out of the highlight area is 
judged by the highlight area setting/judgement section 
180, the selector 183 receives the display color and the 
contrast of the default of each pixel data from the default 
color/contrast setter 181 . outputs them to the color pallet s 
register 184, and outputs the color signal from the color 
pallet register 184 to a D/A and data reproducing section 
64. 

[0179] When the highlight area is judged by the high- 
light area setting/judgement section 180, the selector 
1 83 receives the display color and the contrast at the 
time of the highlight of each pixel data from the highlight 
color/contrast setter 182. outputs it the the color pallet 
register 184, and outputs the color signal from the color 
pallet register 1 84 to the D/A and data reproducing sec- 
tion 64, 

[0180] The reproducing process of the menu will be 
explained by using an optical disk 10 having a logic for- 
mat shown in FIGS. 6 to 66 by referring to FIG. 1 . In FIG. 
1. arrows with solid lines between the blocks indicate 20 
data buses, and arrows with broken lines indicate a con- 
trol bus. 

[0181] In the optbal disk apparatus shown in FIG: 1 , 
when a power source is turned on and the optical disk 
10 is inserted, the system CPU 50 reads the initial pro- 25 
gram from the system ROM and RAM section 52, and 
operates the disk drive section 30. Accordingly, the disk 
drive section 30 starts reading from a lead-in area 27, 
and reads volume and file structure area for specifying 
the volume and the file structure according to ISO-9660 ^ 
subsequently to the lead-in area 27. Specifically, the 
system CPU 50 applies a read command to the disk 
drive section 30 to read the volume and the file structure 
area 70 recorded at a predetermined positk>n of the op- 
tical disk 10 set to the disk drive section 30, reads the 3S 
contents of the volume and file structure area 70, and 
temporarily stores the contents in the data RAM section 
56 via the system processor section 56. The system 
CPU 50 extracts information such as recording position, 
recording capacity, size, etc., and management infor- ^ 
mation as necessary information for the other manage- 
ment via a pass table and directory record stored In the 
data RAM section 56, transfers them and stores them 
at a predetermined position the system ROM and RAM 
section 52. ^ 
[0182] Then, the system CPU section 50 acquires a 
video manager 71 composed of a plurality of files start- 
ing from "0" of the file number by referring to the infor- 
mation of the recording position and the recording ca- 
pacity of each file from the system ROM and FIAM sec- so 
tion 52. Specifically, the system CPU section 50 applies 
the read command to the disk drive section 30 by refer- 
ring to the information of the recording position and the 
recording capacity of each file obtained from the system 
ROM and RAM section 52, obtains the position and the 5S 
size of the plurality files for composing the video man- 
ager 71 present on a route directory, reads the video 
manager 71 , and stores them in the data RAM section 



56 via the system processor section 54. 
[01 83] Thereafter, the system CPU section 50 search- 
es, as shown in FIGS. 73 and 74, the number of titles in 
the optical disk 10, the number of chapters of each title 
(number of programs), the number of audio streams of 
each title, the language of the audio stream, the number 
of sub-picture streams of each title and the language of 
the sub-picture stream. 

[0164] Specifically, the system CPU section 50 
searches the title search pointer table (TT_SRPT) 79 of 
the second table of the video manager 71 (Step S51). 
The system CPU 50 acquires the total number of the 
titles in the optical disk 10 according to the number of 
the title search pointers described in the information of 
the title search pointer table (TT_SRPTI) 92 in the title 
search pointer table (TT_SRPT) 79 (Step S52). 
[0185] The system CPU acquires the number of chap- 
ters (number of programs) of each title according to the 
number of part-of -titles (PTT_Ns) as the number of 
chapters (number of programs) described in each title 
search pointer (TT_SRP) 93 in the title search pointer 
table (TT_SRPT) 79 (Step S53). 
[0186] The system CPU 50 searches the video title 
set part-of-title search pointer table (VTS_PTT_SRPT) 
99 in the video title set information (VTSI) 94 of the first 
table of the video title set 72 described in each title 
search pointer (TT SRP) 93 (Step S54). The system 
CPU 50 acquires the number of audb streams of each 
title according to the number of the audio streams de- 
scribed in the table (VTS_PTT_SRPT) 99 of each video 
title set 72. and acquires the number of the sub-picture 
streams of each title according to the number of the sub- 
picture streams (\/TS_SPST_Ns) (Step S55). 
[0187] The system CPU 50 acquires the language of 
the audio streams of each title according to the language 
code of the audio of each audio stream described in the 
audio stream attribute (VTS_AST_ATR) of the table 
(VTS_PTT_SRPT) 99 of each video title set 72, and ac- 
quires the language of the audio streams of each title 
(Step S56). 

[0188] The system CPU section 50 acquires the sub- 
picture streams of each title according to the language 
code of the sub-picture of the sub-picture streams de- 
scribed in the sub-picture stream attribute 
(VTS_SPST_ATR) of the table (VTS_PTT_SRPT) 99 of 
each video title set 72 (Step S57). 
[01 89] The system CPU section 50 also searches the 
video manager menu PGCI unit table 
(VMGM_PGCI_UT) 81 of the fourth table in the video 
nnanager information (VMGM) 75 of the video manager 
71 (Step S58). By this search, the video manager menu 
PGCI unit search pointer (VMGM)_LU_SRP) 81 B de- 
scribing the same language code as the language set 
to the reproducing apparatus (Step S59). 
[0190] \A/hen the video manager menu PGC) unit 
search pointer (VMGM_LU_SRP) 81 B describing the 
same language code is searched, the system CPU sec- 
tion 50 searches the menu ID described together with 
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the category (VMGM_PGC_CAT) of the program chain 
of each video manager menu of the video manager 
menu PGC information search pointer (VMGM) 
_PGCI_SRP)81E in the video manager menu language 
unit (VMGM)_LU) 81 C corresponding to the pointer 
(VMGiyi_LU_SRP) 81 B (Step S60). judges whether or 
not the main menu as the route menu by the search ex- 
ists, and judges whether or not the title menu (video title 
set menu) exists (Step S61). 

[0191] When the main menu exists, the system CPU 
section 50 reads the contents of the corresponding VM- 
GM program chain information (VMGM_PGCI_SA) by 
the start address of the VMGM program chain informa- 
tion (VMGM_PGCI) 81 F described in one of the video 
manager menu PGC information search pointer 
(VMGM_PGCLSRP) 81 E describing the menu ID of the 
route menu, and stores the start address 
(C_FVOBU_SA) of the head video object unit (VOBU) 
85 described in the VMGM program chain information 
(VMGM_PGCI) 81 F in the memory table 56A as the start 
address of the nnain menu (Step S62). 
[0192] When the title menu exists, the system CPU 
section 50 reads the contents of the corresponding VM- 
GM program chain Infornnation (VMGM_PGCI) 81 F ac- 
cording to the parameter (VMGM_PGCLSA) by the 
start address of the VMGM program chain information 
(VMGM_PGCI) 81 F described in one of the video man- 
ager menu PGC information search pointer 
(VMGM_PGCLSRP) 81 E describing the menu ID of the 
title menu, and stores the start address (C_FVOBU_SA) 
of the head video object chain information (VOBU) 85 
described in the corresponding VMGM program chain 
infornnation (VMGM_PGCI) 81 F in the memory table 
56A as the start address of the title menu (Step S63). 
[0193] The system CPU section 50 searches the vid- 
eo title set menu PGCI unit table (VTSM_PGCLUT) 111 
in the video title set information (VTSI) 94 of the first 
table of each video title set 72 (Step S64). By this search 
the video title set menu PGCI unit search pointer 
(VTSM_LU_SRP) 111 B describing the same language 
code as the language set to the reproducing apparatus 
(Step S65). 

[0194] When the video title set menu PGCI unit 
search pointer (VTSM_LU_SRP) iiiB describing the 
same language code is searched, the system CPU sec- 
tion 50 searches the menu ID described together with 
the category (VTSM_PGC_CAT) of the program chain 
of each video title set menu of the video title set menu 
PGC information search pointer (VTSM_PGCI_SRP) 
111E in the video title set menu language unit 
(VTSM_LU) 1 1 1 C corresponding to the pointer 
(VTSM_LU_SRP) 111B (Step S66), judges whether or 
not the sub-picture menu, the audio menu, the angle 
menu, the chapter (program) menu exist by this search, 
and judges whether or not the title menu exists (Step 
S67). 

[01 95] When these menus exist, the system CPU sec- 
tion 50 reads the contents of the corresponding VTSM 



program chain information (VTSM_PGCI) 111 F by the 
parameter (VTSM.PGCLSA) by the start address of 
the VTSM program chain infomnation (VTSM_PGCI) 
111F described in one of the video title set menu PGC 

5 information search pointer (VTSM_PGCI_SRP) 111 E 
describing the menu ID, and stores the start address 
(C_FVOBU_SA) of the head video object unit (VOBU) 
85 described in the VTSM program chain information 
(VTSM_PGCI) 11 1F in the memory table 56A as the 

10 start address of the corresponding menu (Step S68). 
[0196] As described above, the start addresses of the 
sub-picture menu, the audio menu, the angle menu, the 
chapter (program) menu of each video title set 72 are 
stored in the merriory table 56A. 

'5 [0197] As a result, as shown in FIG. 75, the start ad- 
dress corresponding to each menu corresponding to the 
language set to the reproducing apparatus is stored in 
the memory table 56A. 

[0198] Therefore, when the menu key 5k of the re- 

20 rnote controller 6 is closed, the system CPU section 50 
judges the reproduction of the main menu, and judges 
whether or not the main menu exists. As the result of 
the judgement, if the presence of the main menu is 
judged, the system CPU section 50 reads the start ad- 

25 dress (C_FVOBU_SA) of the head video object unit 
(VOBU) 85 stored corresponding to the main menu of 
the memory table 56A. reads the data of the main menu 
corresponding to the address from the area correspond- 
ing to the video object set (VMGM_VOBS) 76 for the 

30 vkJeo manager menu (VMGM) 75 of the optical disk 10, 
and reproduces it. The reproduced data is input to the 
data RAM section 56 via the system processor section 
54. The data cell 84 is applied to the video decoder sec- 
tion 58, the audio decoder section 60 and the sub-pic- 

35 ture decoder section 62 based on the reproducing time 
information, decoded, signal-converted by the D/A and 
data reproducing section 64, and the image of the main 
menu as shown in FIG. 76 on the monitor 6, and the 
voice is reproduced from the speaker 8. 

40 [0199] When the title key 51 of the remote controller 
5 is closed, or the "1 " key corresponding to the title is 
closed while the main menu is reproduced, or at the time 
of normal reproducing, the system CPU section 50 judg- 
es the reproduction of the title menu, and judges wheth- 

45 er or not the title menu exists. As a result of the judge- 
ment, if the presence of the title is judged, the system 
CPU section 50 reads the start address 
(C-FVOBU_SA) of the head video object unit (VOBU) 
85 stored corresponding to the title menu of the memory 
so table 56A, reads the data of the title menu correspond- 
ing to the address from the area corresponding to the 
video object set (VMGM.VOBS) 76 for the video man- 
ager menu (VMGM) 75 of the optical disk 1 0, and repro- 
duces it. The reproduced data is input to the data RAM 
55 section 56 via the system processor section 

[0200] 54. The data cell 84 is applied to the video de- 
coder section 58, the audio decoder section 60 and the 
sub-picture decoder section 62 based on the reproduc- 
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ing time information, decoded, signal-converted by the 
D/A and data reproducing section 64, and the image of 
the title menu as shown in FIG. 77 A on the monitor 6 is 
reproduced and the voice is reproduced from the speak- 
er 8. 

[0201] When the "2" key corresponding to the chapter 
is closed while the main menu is reproduced, or the title 
is selected by the normal reproduction, and then the sys- 
tem CPU section 50 judges the reproduction of the 
chapter menu corresponding to the title selected at 
present, and judges whether or not the chapter menu 
exists. As the result of the judgement, if the presence of 
the chapter menu is judged, the system CPU section 60 
reads the start address (C_FVOBU_SA) of the head vid- 
eo object unit (VOBU) 84 stored corresponding to the 
chapter menu of the memory table 56A, reads the data 
of the chapter menu corresponding to the address from 
the area corresponding to the video object set 
(VrSM_VOBS) 96 for the video title set menu (VTSM) 
of the optical disk 10, and reproduces it. The reproduced 
data is input to the data RAM section 56 via the system 
processor section 54. The data eel) 64 is applied to the 
video decoder section 58, the audio decoder section 60 
and the sub-picture decoder section 62 based on the 
reproducing time information, decoded, and signal-con- 
verted by the D/A and data reproducing section 64, and 
the image of the chapter menu as shown in FIG. 77B on 
the monitor 6 is reproduced, and the voice is reproduced 
from the speaker 8. 

[0202] When the "3" key corresponding to the audio 
is closed while the main menu is reproduced, or the title 
is selected by the normal reproduction, and then the sys- 
tem CPU sectk>n 50 judges the reproduction of the audio 
menu corresponding to the title selected at present, and 
judges whether or not the audio menu exists. As the re- 
sult of the judgement, if the presence of the audio menu 
is judged, the system CPU sectbn 50 reads the start 
address (C_FVOBU_SA) of the head video object unit 
(VOBU) 84 stored corresponding to the audio menu of 
the memory table 56A, reads the data of the audio menu 
corresponding to the address from the area correspond- 
ing to the video object set (VTSM_VOBS) 96 for the vid- 
eo title set menu (VTSM) of the optical disk 10, and re- 
produces it. The reproduced data is input to the data 
RAM section 56 via the system processor sectk^n 54. 
The data cell 84 is applied to the video decoder section 
58, the audio decoder section 60 and the sub-picture 
decoder section 62 based on the reproducing time in- 
formation, decoded, and signal-converted by the D/A 
and data reproducing section 64. and the innage of the 
chapter menu as shown in FIG. 77C on the monitor 6 is 
reproduced, and the voice is reproduced from the 
speaker 8. 

[0203] When the "4" key corresponding to the sub -pic- 
ture is closed while the main menu is reproduced, or the 
title is selected by the normal reproduction, and then the 
system CPU section 50 judges the reproduction of the 
sub-picture menu corresponding to the title selected at 



present, and judges whether oi* not the sub-picture 
menu exists. As the result of the judgement, if the pres- 
ence of the sub-picture menu is judged, the system CPU 
section 50 reads the start address (C_FVOBU_SA) of 

s the head video object unit (VOBU) 84 stored corre- 
sponding to the sub-picture menu of the memory table 
56 A, reads the data of the sub-picture menu corre- 
sponding to the address from the area corresponding to 
the video object set (VTSM_VOBS) 96 for the video title 

10 set menu (VTSM) of the optical disk 10, and reproduces 
it. The reproduced data is input to the data RAM section 
56 via the system processor section 54. The data ceil 
84 is applied to the video decoder section 58, the audio 
decoder section 60 and the sub-picture decoder sectk^n 

15 62 based on the reproducing time information, decoded, 
and signal-converted by the D/A and data reproducing 
section 64, and the image of the chapter menu as shown 
in FIG. 770 on the monitor 6 is reproduced, and the 
voice is reproduced from the speaker 8. 

20 [0204] When the "6" key corresponding to the angle 
is closed while the main menu is reproduced, or the title 
is selected by the normal reproduction, and then the sys- 
tem CPU section 50 judges the reproduction of the angle 
menu correspionding to the title selected at present, and 

25 judges whether or not the angle menu exists. As the re- 
sult of the judgement, if the presence of the angle menu 
is judged, the system CPU section 50 reads the start 
address (C_FVOBU_SA) of the head video object unit 
(VOBU) 84 stored corresponding to the angle menu of 

30 the memory table 56A, reads the data of the angle menu 
corresponding to the address from the area correspond- 
ing to the video object set (VTSM_VOBS) 96 for the vid- 
eo title set menu (VTSM) of the optical disk 10, and re- 
produces it. The reproduced data is input to the data 

35 RAM section 56 via the system processor section 54. 
The data cell 84 is applied to the video decoder section 
58, the audio decoder section 60 and the sub-picture 
decoder section 62 based on the reproducing time in- 
formation, decoded, and signal-converted by the D/A 

40 and data reproducing section 64, and the image of the 
chapter menu as shown in FIG. 77E is reproduced on 
the monitor 6, and the vok;e is reproduced from the 
speaker 8. 

[0205] Therefore, sir>ce the system CPU section 50 
^ can store the position data of the each acquired menu 
in the menu table 56A in the data RAM 56, necessary 
menu can be easily reproduced by using the same. 
[0206] The system CPU 50 sets the parameters for 
reproducing the video manager menu to each video de- 
50 coder section 58. each audio decoder section 60 and 
each sub-picture decoder section 62 based on the at- 
tribute information acquired for the number of streams 
of the video, the audio and the sub-picture and the at- 
tribute information for the video manager menu de- 
55 scribed in the information management table 
(VMGLMAT) 78 of the video manger (VMGI) 75. 
[0207] The process of the case of reproducing the 
above-described menu wilt be described in detail by re- 
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ferring to the flowchart shown in FIG. 78. 

[0208] The start address of the initial VOBU in the cell 

as the start address corresponding to the menu to be 

reproduced and the PGC number, i.e., the cell number 

are stored in the system ROM and RAM section 52 (Step 

SI). 

[0209] When the preparation for reading the videotitle 
set is arranged, a read command is applied from the sys- 
tem CPU section 50 to the disk drive section 30, and the 
optical disk 10 is sought by the disk drive section 30 
based on the above-described start address (Step S2). 
The cells regarding the designated program chain 
(PGC) are sequentially read from the optical disk 1 0 ac- 
cording to the read command, and sent to the data RAM 
section 56 via the system CPU section 50 and the sys- 
tem processor section 54 (Step S3). The sent data is 
stored as the pack from the navigation pack 85 of the 
header pack of the video object unit (VOBU) 85 as 
shown in FIG. 8 in the data RAM section 56. Thereafter, 
the packet data of the video pack 88, the audio pack 91 
and the sub-picture pack 90 of the video object unit (VO- 
BU) are transferred by the packet transmit dispose sec- 
tion 200 to the video decoder section 58. the audio de- 
coder section 60 and the sub-picture decoder section 
62, and the PCI data and the DSI data as the packet 
data of the navigation pack 86 are transmitted to the da- 
ta RAM section 56 (Step S4). 

[0210] In this case, the system CPU section 50 
checks the highlight information (the contents of FIGS. 

49 to 58 described above) corresponding to the display 
button according to the PCI data stored in the data RAM 
section 56 (Step S5). 

[0211] Specifically, the system CPU section 50 judges 
the rectangular area of the button at each button, the 
display color and the contrast value of the pixel data be- 
fore selecting In the case that the button is the selection 
button, the display color and the contrast value of the 
pixel data after selecting, the display color and the con- 
trast value of the pixel data before activation in the case 
that the button is the action button, and the display color 
and the contrast value of the pixel data after the activa- 
tion, and stores them in the data RAM section 56. As 
the pixel data, highlight pixels 1, 2 pattern pixel, back- 
ground pixel are prepared, and the corresponding dis- 
play colors and the contrast values are prepared. 
[0212] As described above, the system CPU section 

50 outputs X- and Y-coordinate values indicating the 
rectangular area corresponding to each button stored in 
the data RAM section 56 to the highlight area setting/ 
judgement section 180 of the highlight processor sec- 
tion 62C, and outputs the highlight color and the contrast 
value responsive to the highlight information corre- 
sponding to the scanning position to the highlight color/ 
contrast setter 182 of the highlight processor section 
62C (Step S6). 

[0213] Thus, the- highlight area setting/judgement 
section 180 judges the designated highlight area ac- 
cording to the X-, Y-coordinate values indicating the rec- 



tangular area (designated highlight area) displayed by 
the selection item by the system CPU section 50 and 
the X-and Y-coordinate values obtained the raster scan- 
ning, i.e., pixel data X-, Y-coordinate values, and sup- 
s plies the switching signal indicating the highlight section 
to the selector 183 (Step S7) 

[021 4] The highlight cotor/contrast setter 1 82 sets the 
highlight color and contrast value by the system CPU 
section 50 in response to the X- and Y-coordinate values 

10 obtained by raster scanning (Step S8). 

[0215] As described above, the selector 183 selec- 
tively outputs the display color and contrast of the de- 
fault from the default color/contrast setter 181 to the 
color pallet register 1 81 in response to the switching sig- 

is nal from the highlight area setting/judgement section 
180 or outputs the color and the contrast at the time of 
the highlight from the highlight color/contrast setter 182 
to the color pallet register 184 (Step S9). 
[0216] The cotor pallet register 184 outputs the signal 

?o responsive to the color and the contrast supplied from 
the selector 183 (Step SIO). 

[0217] As a result, when out of the highlight area is 
judged by the highlight area setting/judgement section 
1 80, the selector 1 83 receives the display color and the 
?5 contrast of the default of each pixel from the default 
cotor/contrast setter 181. outputs them to the color pallet 
register 184 and outputs the color signal from the color 
pallet register 184 to the D/A and data reproducing sec- 
tion 64. 

w [0218] When the highlight area is judged by the high- 
light area setting/judgement section 180, the selector 
183 receives the display color and the contrast at the 
time of the highlight of each pixel data from the highlight 
color/contrast setter 1 82, outputs them to the color pallet 

f5 register 1 84. and outputs the color signal from the color 
pallet register 1 84 to the D/A and data reproducing sec- 
tion 64. 

[0219] As a result, the sub-picture data of the pixel 
data after decoding is altered at the color and the con- 
0 trast in response to the highlight information, and sup- 
plied to the Image mixing section 64A (refer to FIG. 1) 
in the D/A and data reproducing section 64 shown in 
FIG. 1. 

[0220] Therefore, the video data decoded by the vid- 
5 eo decoder sectk>n 58 is supplied to the image mixing 
section 64A in the D/A and data reproducing section 64. 
decoded by the decoder 62B in the sub-picture decoder 
section 62. and supplied to the image mixing section 
64A in the D/A and data reproducing section 64 via the 
^ highlight processor sectran 62C. Thus, the video data 
and the sub-picture data are mixed by the image mixing 
section 64A, and the mixing picture is displayed on the 
monitor section 6. 

[0221] For instance, the sub-picture image formed of 
> the button as the selection item shown in FIG. 79B is 
combined with the video as the background image 
shown in FIG. 79A to the image highlighted according 
to the highlight information indicated by FIG. 79C, there - 
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by acquiring the mixing picture indicated in FIG. 79D. In 
tilts case, the background of the selection Hem is dis- 
played by blue, and the character of the selection item 
is displayed by black. 

[0222] The audio data decoded by the audio decoder s 
section 60 is supplied to the D/A and data reproducing 
section 64, and the menu or the voice corresponding to 
the video is reproduced from the speaker 8. 
[0223] When the selection Item highlight displayed by 
the key/display section 4 of the remote controller 5 Is 
selected in the menu display state, the system CPU sec- 
tion 50 outputs the highlight color and contrast value cor- 
responding after selecting to the highlight color/contrast 
setter 182 of the highlight processor section 62C. As a 
result, the highlight color and contrast of the selection 
item are altered. In this case, the background of the se- 
lection item Is displayed by red, and the character of the 
selection item is displayed by white. 
[0224] The other example of the menu image will be 
explained by referring to FIGS. BOA to 80E. 
[0225] Specifically, when the video data shown by in 
FIG. 80A and the sub-picture data shown by in FIG. SOB 
are supplied, the menu image before selecting is dis- 
played as shown in FIG. 80G so that the characters of 
the selection item for '1 ' and "2' are display with black 
and the background is displayed gray. 
[0226] Thereafter, when the selection item of ' 1 " Is se- 
lected by the key/display section 4 or the remote con- 
troller 5, the system CPU 50 sets the X-, Y-coordinates 
indicating the rectangular area for the selection item of 
■1 " read from the PCI data and the altered content (high- 
light information) of the color or contrast of the pixel to 
the highlight processor section 62C. 
[0227] As described above, the sub-picture data de- 
coded by the decoder 62B of the sub-picture decoder 
section 62 is altered at the highlight color and contrast 
value corresponding to the selection item of "1 " by the 
highlight processor 62C, and supplied to the image mix- 
ing section 64A in the D/A and data reproducing section 
64. As a result, the video data and the sub-picture data 
are mixed by the Image mixing section 64A, and the 
mixed inriage, i.e., the display content of the selection 
item of "I" of the selection item is altered as shown in 
FIG. SOD to the menu image, which is displayed on the 
monitor section 6. For instance, the part of the character 
of the selection item of '1** is displayed with white and 
the background is displayed with red. 
[0228] Thereafter, when the selection item of "2" is se- 
lected by the key/display section 4 or the remote con- 
troller 5. the system CPU 50 sets the X-, Y-coordinates 
indicating the rectangular area for the selection item of 
"1 " read from the PCI data and the altered content (high- 
light information) of the color or contrast of the pixel to 
the highlight processor section 62C. 
[0229] As described above, the sub-picture data de- 
coded by the decoder 62B of the sub-picture decoder 
section 62 is altered at the highlight color and contrast 
value corresponding to the selection item of M " by the 



highlight processor 62C, and supplied to the image mix- 
ing section 64 A in the D/A and data reproducing section 
64. As a result, the video data and the sub-picture data 
are mixed by the image mixing section 64A, and the 
mixed image, i.e., the display content of the selection 
item of "2" of the selection item is altered as shown in 
FIG. 80E to the menu image, which is displayed on the 
monitor section 6. For insteince, the part of the character 
of the selection item of "2" is displayed with white and 
the background is displayed with red. 
[0230] As described above, various menu screens 
can be simply altered without reading new video image. 
[0231] The selection item position information is sim- 
ply determined at the positional relationship between 
the video and the sub-picture by designating it corre- 
sponding to the display coordinate system of the video. 
[0232] An embodiment of the relation of the highlight 
information as the sub-picture data of the selection item 
and the control data in FIGS. 81 A and 81 B. 
[0233] In the drawings, the pixel surrounded by "O" is 
fonmed by using pattern pixel and using the pixel repre- 
sented by TT by using the highlight pixel 1 . 
[0234] FIG. 81 A shows the case that the pattern pixel 
of the sub-picture data and highlight pixel used as the 
shade of the pattern pixel are emp toyed. In this case, 
after the control data is selected, the display color infor- 
mation is altered real time by setting the color of the 
highlight pixel 1 to new color and setting the pixel color 
and the contrast except it with the present color re- 
mained as it is. Thus, the selected selection item is al- 
tered to the shade of different color from the other se- 
lection item real time. 

[0235] FIG. 81 B shows the case that the sub-picture 
data is formed only of pattern pixel. In this case, after 
the highlight information is selected, the display color 
information is set at the color of the pattern pixel to new 
cotor, and setting the pixel and the contrast except the 
informatbn to the present color as it is. Thus, the select- 
ed selection item itself is altered to the color different 
from the other selection item. 

[0236] In addition, the contrast of the background pix- 
el in the selection item area is set to 100% of the sub- 
picture data at the time of selecting, and to 0% at the 
time of inhibiting to select. Thus, at the time of selecting, 
the control for varying the entire color of the selection 
area, and hence various format can be employed real 
time by using the structure of the sub-picture data and 
the content of the highlight information. 
[0237] For example, when the above-descried identi- 
fied cell classification is a menu, it is not automatically 
transferred to next cell reproduction, but in the final 
frame display state at the time of finishing the cell repro- 
duction, it becomes the standby state. 
[0238] Therefore, when the cell for the menu is repro- 
duced, still picture state is obtained in the cell final dis- 
play state. Since the NV pack 88 is always inserted at 
a constant unit of the video data in the cell, the highlight 
information of the above-mentioned menu is stored in 
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the data RAM section 56. 
[0239] The system CPU section 50 becomes a stand- 
by state of user vent (key input, etc..) when the cell re- 
production is finished, the process of the selection item 
for the user selection of the menu is executed by refer- 
ring to the information regarding the menu (highlight in- 
formation from the PCI data stored in the data RAM sec- 
tion 56. 

[0240] With reference to FIG. 1 . a description will now 
be given of the operation for reproducing movie data 
from the optical disk 10 which has the logic format illus- 
trated in FIGS. 6 through 66 under the condition that the 
title, etc. are selected through the above-described 
menus. 

[0241] When the playback key 4c on the key/display 
sectbn 4 or the playback key 5d on the remote controller 
5 is manipulated while the desired title is selected, the 
system CPU section 50 acquires the last address of the 
title search pointer table (TT_SRPT) 79 from the title 
search pointer table information (TT_SRPTI) 92 and ac- 
quires the video title set number (VTSN), program chain 
number (PGCN) and the start address (VTS_SA) of the 
video title set, which correspond to the input number, 
from the title search pointers (TT_SRP) 93 correspond- 
ing to the input number from the key/display section 4 
or the title number selected by the remote controller 5. 
When there is only one title set, a single title search 
pointer (TT_SRP) 93 is searched, regardless of the 
presence of the input number from the key/display sec- 
tion 4 or the selection of the title number by the remote 
controller 5, to acquire the start address (VTS_SA) of 
that title set. The system CPU section 50 acquires the 
target title set from the start address (VTS_SA) of the 
title set. 

[0242] Next, from the start address (VTS_SA) of the 
video title set 72 of FIG. 13, the video title set information 
(VTSI) 94 about the title set Is obtained as shown in FIG. 
20. The end address (VTI_MAT_EA) of the video title 
set infonmation management table (VTSLMAT) 98 of 
FIG. 21 Is acquired from the management table 
(VTSLMAT) 98 of the video title set information (VTSI) 
94, At the same time, each section of the reproducing 
unit shown in FIG. 1 is set on the basis of the number 
of audio streams and the number of sub-picture data 
streams (VTS_AST_Ns VTS_SPST_Ns) and the at- 
tribute information on the video, audio, and sub-pk;ture 
data (VTS, V_ATR, VTS_A_ATR, VTS_SPST_ATR). 
[0243] When a menu (VTSM) for a video title set 
(VTS) has a simple structure, the start address 
(VTSM_VOB_SA) of a video object set (VTSM_VOB) 
for menus for a video title set is acquired from the video 
title set information management table (VTSI_MAT) 98 
of FIG. 21. On the basis of the video object set 
(VTSM_VOB) 95, a menu for the video title set is dis- 
played. When an video object set (VTT_VOBS) 96 for 
titles (VTST) in the title set (VTS) is simply reproduced 
without selecting a program chain (PGC) with reference 
to the menu, the video object set 96 is reproduced on 
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the basis of the start address ( VTSTT_VOB_SA) shown 
in FIG. 21 . 

[0244] When a program chain is specified from the 
key/display section 4 or the remote controller 5, the de- 
5 sired program chain 87 is retrieved in the following pro- 
cedure. The retrieval of a program chain 87 is not limited 
to a program chain 87 for titles in the video title set. The 
same procedure applies to the retrieval of a program 
chain 87 for a relatively complex menu made up of pro- 
'0 gram chains 87. The start address of the program chain 
information table (VTS_PGCIT) 1 00 in the video title set 
(VTS) of FIG. 21 written in the management table 
(VTSLMAT) 98 of the vkJeo title set information (VTSI) 
94 is acquired, and the information (VTS_PGCITJ) 102 
'5 in the VTS program chain information table 100 of FIG. 
24 is read. From the information (VTS_PGCITJ) 104, 
the number of program chains (VTS_PGC_Ns) and the 
end address (VTS_PGCIT_EA) of the table 100 shown 
in FIG. 25 are obtained. 
20 [0245] When the number of a program chain 87 is 
specified from the key/display section 4 or the remote 
controller 5 the category of the program chain 87 and 
the start address of the VTS_PGC information 104 cor- 
responding to the search pointer (VTS_PGCIT_SRP) 
^5 103 shown in FIG. 26 are acquired from the VTS_PGC IT 
search pointer (VTS_PGCIT_SRP) 103 corresponding 
to the number shown in FIG. 24. On the basis of the start 
address (VTS_PGCLSA), the program chain general 
information (PGC_GI) of FIG. 27 is read out. According 
30 to the general information (PGC_GI) 105, the category 
and playback time of the program chain (PGC) 
(PGC_CAT, PGC_PB_TIME) are obtained and further 
the start addresses (C_PBIT_SA, C_POSIT__SA) of the 
cell playback information table (C_PBIT) and cell posi- 
3s tion information table (C_POSIT) 108 contained in the 
general information (PGC_GI) are acquired. From the 
start address (C_PBIT_SA), the video object identifier 
(C_VOB_IDN) and cell identifier (C_IDN) of FIG. 36 are 
acquired as the cell position information (C_POSI) of 
40 FIG. 35. 

[0246] Furthermore, from the start address 
(C_POSIT_SA), the cell playback informatbn (C_PBI) 
of FIG. 33 is obtained. The start address 
(C_FVOBU_SA) of the first VOBU 85 and the start ad- 

4S dress (CJ VOBU_SA) of the last VOBU in the cell of FIG. 
34 contained in the playback information (C_PBI) are 
acquired. Then, the target cell is retrieved. In the play- 
back of cells, referring to the program map of FIG. 31 in 
the PGC program map (PGC_PGMAP) 106 of FIG. 27, 

so playback cells 84 are determined one after another. The 
data cells of program chains thus determined are read 
one after another from the video object 1 44 and inputted 
to the data RAM section 56 via the system processor 
section 54. The data cells 84, on the basis of the play- 

55 back time information, are supplied to the video decoder 
section 58, audio decoder section 60, and sub-picture 
decoder section 62, which decode them. The decoded 
signals are subjected to signal conversion at the D/A 
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and data-reproducing section 64 and an innage is repro- 
duced at the nnonitor section 6 and at the same time, 
sound is reproduced at the speaker sections 8. 
[0247] Furthermore, a normal playback and high- 
speed search of the vk:leo data using a navigation pack 
86 will be described in detail with reference to a flow- 
chart. 

[0248] In a normal playback of video data, when a nor- 
mal playback is started as shown in FIGS. 82 and 83. 
after the start-up at step S11 , the video manager infor- 
mation (VMGI) 75, as explained earlier, is retrieved by 
the system CPU section 50 and stored in the system 
ROM/RAM section 52. On the basis of the video man- 
ager information (VMGI) 75. the video title set informa- 
tion (VTSI) 94 on the video title set (VTS) 72 is read and 
simultaneously the video title set menu is displayed on 
the monitor section 6, as mentioned above, using the 
video object set (VYTSM_VOBS) 95. On the basis of 
the display, as shown in step SI 3. the user selects a title 
set 72 to be reproduced and playback conditions. When 
the decided title 72 is selected using the key/display sec- 
tion 4 or the remote controller 5, as shown in step SI 4, 
the data in the cell playback infomiation table (C_PB1T) 
107 of FIGS. 17, 21. and 22 is read by the system GPU 
section 50 from the program chain information table 
(VTS_PGCIT) 100 of FIG. 12 in the selected title set 72. 
The read-out data is stored in the system ROM/RAM 
section 52. According to the playback conditions, the 
system CPU section 50 determines a program chain 
number (VTS_PGC_Ns), angle number (ANGNs). au- 
dio stream number, and sub-picture stream number us- 
ing the aforementioned menus. For example, the elev- 
enth boxing match for a world championship is selected 
as a title for a program chain and it is determined that 
Japanese subtitles are displayed as sub-pictures with 
English narration. The user selects an angle so that a 
match between the champion and the opponent may be 
viewed impressively. The determined sub-picture 
number and audio stream number are set in the register 
of the system processor section 54 as shown in step 
SI 6. Similarly, the playback start time is set in the sys- 
tem time clock in each of the system processor section 
54, video decoder 58, audio decoder 60, and sup-ptc- 
ture decoder 62. The start address of the first VOBU in 
a cell and PGC number, or cell number, are stored in the 
system ROM/RAM section 52. 

[0249] As shown in step S 1 7, at the time when a prep- 
aration to read a video title set has been made, the sys- 
tem CPU section 50 gives a read command to the disk 
drive section 30, which searches the optical disk 10 on 
the basis of the above start address and PGC number. 
By the read command, the cells 84 related to the spec- 
ified program chain (PGC) are read one after another 
from the optica! disk 1 0, and are transferred to the data 
RAM section 56 via the system CPU section 50 and sys- 
tem processing section 54. The transferred cell data in- 
cludes a navigation pack 86 which is, as shown in FIG. 
8, the head pack of the video object unit (VOBU) 85. The 



navigation pack 86 is stored into the data RAM 56. 
Thereafter, the video pack 88, audio pack 91 , and sub- 
picture pack 90 in the video object unit (VOBU) are dis- 
tributed to the video decoder section 58, audio decoder 

s section 60, and sub-picture decoder section 62, respec- 
tively. The individual decoders decode the packs and 
supply the resulting signals to the D/A and data-repro- 
ducing section 64. As a result, a video signal is sent to 
the monitor 6 and an audio signal is transmitted to the 

10 speaker 8, thereby starting the display of images with 
sub-pictures. At the same time, the reproduction of 
sound is started. 

[0250] If a key input is supplied from the key/display 
section 4 or the remote controller 5 during the video and 
15 audio reproduction, the key data acquired is stored into 
the system RAM/ROM section 52. If there is no key input 
from the section 4. it is determined in step SI 9 whether 
or not a play-back end message has been supplied from 
the drive section 30. If the message has been supplied, 
it is determined whether or not a navigation pack 86 has 
been transferred to the system ROM/RAM section 52. 
If the navigatran pack 86 has been transferred to the 
section 52, the logical sector number (NV_PCK_LSN) 
in the navigation pack 86 is stored as current logical 
block number (NOWLBN) into the system RAM/ROM 
section 52 in step 20. 

[0251] After the NV pack has been transferred, it is 
determined whether the NV pack is the last one in the 
cell 84. More precisely, in step S22 it is determined 
whether or not the NV pack is the last navigation pack 
86 in the cell 84. This is effected by comparing the start 
address (C_LVOBU_SA) of the cell playback table 
(C_PBI ) 1 07 with the address (V_PCK_LBN) of the nav- 
igation pack 86. If the NV 86 is not the last one in the 
cell 84, control will return to step S18. If the NV pack 86 
is the last one in the cell 84, control goes to step S23. 
In step S23 it is verified whether there is an angle 
change. An angle change is judged on the basis of 
whether an angle change is inputted from the key/dis- 
play section 4 or the remote controller 5 to the system 
CPU section 50. If there is no angle change, as shown 
in step S24, it will be verified whether it is the end cell 
of the program chain (PGC) to which the cell 84 belongs. 
The verification is effected on the basis of whether the 
cell 84 shown in FIGS. 27 and 33 is the end cell in the 
cell playback information table (C_PBIT) 107. Namely, 
the verification is achieved on the basis of the number 
of cells 84 constituting the program chain and the iden- 
tification number of the reproduced cell. If the cell does 
not correspond to the end cell of the program chain 
(PGC), control will be retumed to step SI 9. 
[0252] If the cell 84 is the end cell of the program chain 
(PGC), it will be determined that the program chain has 
finished and the next program chain (PGC) will be spec- 
ified. Except for special cases, the program chains are 
reproduced in the sequence of their numbers, so that 
adding 1 to the number of the program chain that has 
been reproduced enables the number of a program 
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chain to be reproduced next to be set. Whether there is 
a program chain whose program number is the set pro- 
gram chain number is verified at step S26. If there is no 
program chain to be reproduced next, control will be 
passed to the flow for the playback end procedure s 
shown in FIG. 84 explained later If the set program 
chain is present, as shown in step S27, the address of 
the cell in the program chain that has been set again, 
that is. the start address (C_FVOBU_SA) of C_FVOBU 
in the cell playback information (C_PBI) 107 of FIG. 34 io 
is obtained as the present logical block number. As 
shown in step S28, it is verified whether the start ad- 
dress (C_FVOBU_SA) is equal to the address obtained 
by adding 1 to the end address (ENDLBN) of the cell 84 
in the preceding program chain already reproduced. If is 
they are equal to each other, this means the playback 
of cells having consecutive addresses and control will 
return to step S1 9. If those addresses are not equal, this 
means that addresses of the cells are not consecutive. 
In this case in step S29, the system CPU section 50 is- 20 
sues a read end address command and temporarily 
stops the reading operation of the disk drive section 30. 
The read end address command designates the end ad- 
dress of the current video object unit. Thereafter, in step 
S30, the system CPU section 50 gives a consecutive 25 
read command again to the disk drive section 30. Then, 
control return to step S18, thereby starting the retrieval 
of a navigation pack 86. 

[0253] If a key input is supplied from the key/display 
section 4 or the remote controller 5 at step SI 9, it will so 
be confirmed in step S31 whether the key input is for 
fast-forward (FF), for example. If it is for fast-forward 
(FF), a high-speed searching process will be executed 
in step S32. If it is not for fast-fonvard, another process, 
or a process related to a series of video playback, such 35 
as a pause in playback or the change of audio streams, 
will be carried out at step S9. Then, control returns to 
step SI 9. 

[0254] If the end of playback has been specified in 
step S19, or if there is no program chain to be repro- 40 
duced next in step 826, the end PTS (VOBU_EPTS) 
contained in the PCI general infornnation (PCLGI) is re- 
ferred to in step S31 (FIG. 64). When the end PTS 
(VOBU_EPTS) coincides with the system time clock 
(STC), the monitor 6 will stop displaying on the screen 4S 
as shown in step S32, then the system CPU will supply 
a data transfer stop command to the disk drive section 
30, which thereby stops the data transfer as shown in 
step S33. terminating the playback operation. 
[0255] If an angle change input is supplied from the so 
key/display section 4 or the remote controller 5 in step 
823, it will be checked whether there is angle data as 
shown in step 840 of FIG. 65. The presence/absence 
of angle has been given as angle information 
(NSML_AGLI, SML_AGLI) to both of the PCI data 113 ss 
and DSI data 115 in the navigation pack 86. If there is 
no angle to be changed in step S40, the message that 
there is no angle data will be displayed on the key/dis- 



play section 4 or the remote controller 5 or the monitor 
6 as shown in step 841 . After the message for no angle 
data is displayed, control goes to step 824. If there is 
angle data, as shown in step S42, an angle number to 
be changed will be specified from the key/display sec- 
tion 4 or the remote controller 5. In this case, as ex- 
plained earlier, it will be specified which of the angle in- 
formation in the PCI data and the DSI data 
(NSML.AGLI, SML_AGLI) is used to change the angle. 
When only one type of angle information is available, 
the selection is limited to the one type. If an angle 
number is specified, the target addresses 
(NSML_AGL_C_DSTA. SML_AGL_C_DSTA) of the an- 
gle cell corresponding to the specified angle number as 
shown in FIGS. 29 and 30 will be acquired at step 843. 
By this address, a cell is searched for. The address is 
set for the logical block number (NOWLBN) to be 
searched for With the angle change operation using the 
PCI data, the system CPU section 50 performs a muting 
process on the playback of video and audio data and 
also effects a pause process on the playback of sub- 
pictures. These processes stop the system time ctock 
(STC) in each section of the reproducing system and 
make it possible to take in the angle data already 
changed by clearing the buffers in the video, audio, and 
sub-picture decoders 58, 60, and 62. At the same time, 
at shown in step S45. the system CPU section 50 issues 
a read end address command and temporarily prevents 
the disk drive section 30 from reading the data. There- 
after, as shown in step 846, the CPU section 50 supplies 
a read command to the disk drive section 30. Then, the 
selected cell is searched for by the set retrieval logical 
block number, or by the start address of the cell, the cell 
data is retrieved consecutively The transfer of the data 
in the selected angle cell is ten started. 
[0256] After the transfer has been started, it is 
checked again, in step 847 whether a playback end has 
been specified and control waits for the transfer of the 
navigation pack of the first cell associated with the 
changed angle. As shown in step 848, it is checked 
whether a navigation pack has been transferred as a 
result of the data transfer. If no navigation pack has been 
transferred, control will be returned to step 847. If a nav- 
igation pack has been transferred, each system time 
clock (STC) will be set with reference to the SCR in the 
NV pack (NV_PCK_8CR) contained in the DSI general 
information (DSIG) in the navigation pack 86. Thereaf- 
ter, the video and audiomuting state and the pause state 
of sub-pictures are canceled at step 844 and then the 
system time clock (STC) starts. Then, step S21 of FIG. 
82 is executed as in a normal playback. 
[0257] Next, the video data in the logic formats shown 
in FIGS. 6 to 66, a method of recording data on the op- 
tical disk 1 0 to reproduce the video data, and a recording 
system to which the recording method is applied will be 
explained with reference to FIGS. 86 to 91 . 
[0258] FIG. 86 shows an encoder system that creates 
a vkJeo file of a title set 84 in which the video data in- 
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eluding menu data is encoded. In the system of FIG. 86, 
for example, a videotape recorder (VTR) 201 , an audi- 
otape recorder (ATR) 202, and a sub-picture source 203 
are used as sources of the video data, the audio data, 
and the sub-picture data. Under the control of a system 
controller (Sys con) 205, they create the video data, au- 
dio data, and sub-picture data, which are supplied to a 
video encoder (VENC) 206, an audio encoder (AENC) 
207, and a sub-picture encoder (SPENC) 208, respec- 
tively. Under the control of the system controller (Sys 
con) 205, these encoders 206, 207, and 208 perform A/ 
D conversion of the video data, audio data, and sub- 
picture data and encode them by the respective com- 
pression schemes. The encoded video data, audio data, 
and sub-picture data (Comp Video, Comp Audio, Comp 
Sub-pict) are stored in menrtories 2 1 0. 211 . and 21 2. The 
video data, audio data, and sub-picture data (Comp Vid- 
eo, Comp Audio, Comp Sub-pict) are outputted to a file 
formatter (FFMT) 214 under the control of the system 
controller (Sys con) 205, which converts them so that 
they may have a file structure of video data for the sys- 
tem as explained earlier. Then, under the control of the 
system controller (Sys con) 205, management informa- 
tion, such as the setting conditions for each data item, 
the attributes, the highlight information and data for pre- 
paring menu data are stored in a memory 21 6 in the form 
of files. 

[02S9] The menu-data preparing data includes the 
aforementioned PTT_Ns, TT_Ns, ATS_AST_Ns; 
VTS_AST_ATR, VTS_SPST_Ns and VTS_SPST_AST 
[0260] Explained next will be a standard flow of an en- 
coding process in the system controller (Sys con) 205 
that creates a file from video data. 
[0261] According to the flow of FIG. 87, the video data 
and the audio data are encoded and the encoded video 
data and audio data (Comp Video, Comp Audio) are 
supplied. Specifically, when the encoding process is 
started, as shown in step S70 of FIG. 87, the parameters 
necessary for encoding the video data and audio data 
are set. Part of the set parameters are stored in the sys- 
tem controller (Sys con) 205 and at the same time, are 
used at the file formatter (FFMT) 214. As shown in step 
S271 . the video data is pre-encoded using the parame- 
ters and the optimum distribution of the amount of codes 
is calculated. Then, on the basis of the code amount dis- 
tribution obtained In the pre-encoding, the video data Is 
encoded as shown in step S272. At the same time, the 
audio data is also encoded at step S272. As shown in 
step in S273, if necessary, the video data is partially en- 
coded again and the reencoded portion of the video data 
is replaced with the old one. Through the series of steps, 
the video data and audio data are encoded. Further- 
more, as shown in steps S274 and S275, the sub-picture 
data is encoded and the encoded sub-picture data 
(Comp Sub-pict) is supplied. Namely, the parameters 
necessary for encoding the sub-picture data is set. As 
shown in step S274, part of the parameters are stored 
in the system controller (Sys con) 205 and used in the 



file formatter (FFMT) 214. On the basis of the parame- 
ters, the sub-picture data is encoded. By the process, 
the sub-picture data is encoded. 
[0262] According to the fbw of FIG. 86, the encoded 

5 video data, audio data, and sub-picture data (Com Vid- 
eo, Com Audio, Comp Sub-pict) are combined and con- 
verted so as to form a video data title set structure as 
explained in FIG. 6. Specifically, as shown in step S76, 
a cell is set as the smallest unit of the video data and 

10 cell playback information on a cell (C_PBI) is created. 
Then, as shown in step S77, the structure of the cells 
constituting a program chain and the video, sub-picture, 
and audio attributes (the information obtained in encod- 
ing the respective data items are used part of these at- 

is tributes) are set and the video title set information man- 
agement table information (VTSI_MAT) 98 containing 
information on a program chain and a video title set time 
search map table (VTS_TMAPT) 101 are created. At 
this time, as the need arises, a video title set part of title 

20 search pointer table ( VTS_PTT_SRPT) is also created. 
The encoded video data, audio data, and sup-picture 
data (Com Video, Comp Audio, Comp Sup-pict) are sub- 
divided into specific packs. An NV pack is placed at the 
head of each VOBU unit so that playback can be effect- 

25 ed In the order of time code of each data item. With the 
N V packs arranged this way, each data cell is positioned 
so that a video object (VOB) may be composed of a plu- 
rality of cells as shown in FIG. 8. A set of such video 
objects is formatted into the title set structure. 

30 [0263] In the flow of FIG. 88, the program chain infor- 
mation (PGI) is obtained In the process of step S77 by 
using the database in the system controller (Sys con) 
205 or entering data again as the need arises. 
[0264] FIG. 89 shows a disk formatter system that 

3S records on an optical disk the title set formatted as de- 
scribed above. In the disk formatter system of FIG. 48, 
the memories 220, 222 in which the created title set is 
stored supply these file data items to a volume fomnatter 
(VFMT) 226. In the volume formatter (VFMT) 226 ex- 

40 tracts the management infornnation from the title sets 84, 
86, produces a video manager 71 , and create the logic 
data to be recorded on the disk 10 in the arrangement 
of FIG. 6. A disk formatter (DFMT) 228 adds error cor- 
rection data to the logic data created at the volume for- 

45 matter (VFMT) 226, thereby reconverting the logic data 
into physical data to be recorded on the disk. A modu- 
lator 230 converts the physical data created at the disk 
formatter (DFMT) 228 into the recording data to be re- 
corded actually on the disk. Then, a recorder 232 

so records the modulated recording data on the disk 10. 
[0265] A standard flow for creating the aforemen- 
tioned disk will be described with reference to FIGS. 90 
and 91 . FIG. 90 shows the flow for creating the logic 
data to be recorded on the disk 10. Specifically, as 

ss shown in step S80, parameter data items, including the 
number of video data files, their arrangement, and the 
size of each video data file, are set first. Next, in step 
S81 video manager 71 is generated from the parame- 
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ters set and the video title set infonmation 81 of each 
video title set 72. In step S82, the video manager 71 and 
the video tile set 71 are arranged in the order mentioned, 
according to their logic block numbers, thereby gener- 
ating logic data which is to be recorded on the disk 10. s 
[0266] Thereafter, the flow for creating the physical 
data to be recorded on the disk as shown in FIG. 91 is 
executed. Specifically, as shown in step 383. the logic 
data is divided into units of a specific number -of bytes, 
thereby forming error correction data. Next, as shown io 
in step S84. the togic data divided Into units of a specific 
number of bytes are combined with the created error 
correction data to form physical sectors. Thereafter, as 
shown in step S85, physical data is created by combin- 
ing physical sectors. In this way. the modulating process is 
based on certain rules is performed on the physical data 
created in the flow of FIG. 91, thereby forming the re- 
cording data. Thereafter, the recording data is recorded 
on the disk 10. 

[0267] The above-described data structure can be ap- 20 
plied not only to a case where the data is recorded on 
recording mediums, such as optical disks, and then the 
disks are distributed to the users, but also to a commu- 
nication system as shown in FIG. 92. Specifically, ac- 
cording to the procedure shown in FIGS. 86 to 89. an 2S 
optical disk 10 in which a video manager 71 and video 
title set 72 as shown in FIG. 6 may be loaded into a re- 
producing unit 300. from whose system CPU section 50 
the encoded data is taken out digitally and transmitted 
by a modulatorAransmitter 310 to the users or the cable 30 
subscribers by radio or via a cable. Furthermore, the en- 
coding system 320 shown in FIGS. 86 and 89 may cre- 
ate the data encoded on the provider side, such as a 
broadcasting station and the encoded data may be 
transmitted by the modulator/transmitter 310 to the us- 3S 
ers or the cable subscribers by radio or via a cable. In 
such a communication system, the information in the 
video manager 71 is modulated at the modulatorArans- 
mitter 310 and then supplied to or is directly supplied to 
the users free of charge. When a user is Interested in 4o 
the title, the modulator/transmitter 31 0 transmits the title 
set 72 at the user's or subscriber's request by radio or 
via a cable. Under the control of the video manager 71 , 
the video title set information 94 is first transferred and 
then the title video object 95 in the video title set repro- 4S 
duced according to the title set information 94 is trans- 
ferred. At this time, if necessary, the video title set menu 
video object 95 is also transmitted. The transferred data 
is received by a receiver/demodulator 400 on the user 
side and is processed as encoded data at the system so 
CPU section 50 of the reproducing unit on the user or 
subscriber side of FIG. 1 in the same manner as in the 
above-described reproducing process, whereby the vid- 
eo data is reproduced. 

[0268] In transferring the video title set 72, the video ss 
object sets 95. 96 are transferred using the video object 
unit 85 of FIG. 6 as a unit. At the head of the video object 
unit 85. an NV pack 86 containing video playback and 



search information is arranged. Furthermore, because 
the NV pack contains the addresses of the video object 
units to be reproduced immediately before and after the 
video object unit 85 to which the NV pack 86 belongs, 
even if the vkieo object unit 85 is lost during transfer for 
some reason, the video object can be reproduced reli- 
ably on the user side by requesting the lost video object 
unit 85 to be transmitted again. Furthermore, even if 
transfer is not carried out in the order of playback of vid- 
eo object units, because the system ROM/RAM section 
52 on the user side holds the accurate playback infor- 
nnation on program chains, the system CPU section 50 
can specify the order of playback referring to the ad- 
dress data in its NV pack. 



Claims 

1. A recording disk medium comprising: 

a data recording area (28) between a lead-in 
area (27) and a lead<»ut area (26), said data record- 
ing area (28) being divided into a plurality of sectors 
and comprising a management area (VMG,71) and 
a title area containing one or more title sets (VTS#n. 
72), which areas are respectively aligned with the 
boundaries between sectors; 

each title set containing one or more titles 
comprising presentation data like video, audio and 
sub-picture data, and management control informa- 
tion (VTSI,94) for controlling the reproduction of the 
presentation data, said presentation data like video, 
audio and sub-picture data being arranged in con- 
secutive packs and grouped in one or more data 
units (85) respectively containing the presentation 
data to be presented within a predetermined time 
period; characterized by: 

said management area (VMG,71) and/or said 
title set area containing a menu informatbn da- 
ta item capable of forming a menu image when 
reproduced, said menu image representing a 
content menu of said representation data and 
indicating menu items selectable by user input; 
said at least one menu information data iterri 
comprising video data and sub-picture data, 
said video data representing a background im- 
age of said menu image and said sub-picture 
data representing a sub-picture area on the dis- 
play encoded on a pixel by pixel basis and be- 
ing superimposable on the background image 
of the menu image for simultaneous display, 
and of control data for highlighting pixels within 
at least one partrcular area of said sub-picture 
area upon a user input, said particular area of 
said sub-picture area being described by coor- 
dinates and being assigned to one of said se- 
lectable menu items. 
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2. The recording medium according to claim 1 , wliere- 
in tine control data for highlighting said pixels within 
said particular area of said sub-picture area com- 
prises a color information detemnining the color of 
the pixels and a mixing ratio (contrast) of the image s 
of the colored pixels and of the background image 

of said particular area before and after the user in- 
put. 

3. The recording medium according to claim 1 or 2, io 8. 
wherein the video data and the sub-picture data of 

said at least one menu information data item are 
arranged in consecutive packs and grouped in one 
or more data units (VOBU.SS) respectively contain- 
ing data to be presented within a predetenmined is 
time period. 

4. The recording medium according to claim 1 , 2 or 3, 
wherein said control data of said menu information 
data item comprises a start X-coordinate, an end X- 20 
coordinate, a start Y-coordinate, and an end Y-co- 
ordinate of said particular area of the sub-picture 
area and information indicating whether the pixels 
within this partkiular area are highlighted as a de- 
fault or upon user input. 2S 

5. The recording medium according to claim 1 , 2, 3 or 
4, wherein said control data of said menu informa- 
tion data item comprises a position information 
(AJBTN_POSI) defining one or more other particu- 30 
lar area(s) of said sub-picture area which is (are) 
adjacent said one particular area of said sub-picture 
area and which is (are) highlighted upon a user In- 
put and which is (are) assigned to other selectable 
menu items. 55 

6. The recording medium according to one of claims 
1 to 5, wherein said control data of said menu infor- 
mation data item comprises a command 
(BTN_CMD) which is to be executed when one of ^ 
said particular area(s) of said sub-picture area is ac- 
tivated by a user input. 

7. The recording medium according to one of claims 

1 to 6, wherein said presentation data recorded in 4S 
the title area comprises video data, audio data and 
sub-picture data to be superimposed on the video 
data, wherein said presentation data is divided into 
a plurality of program chains, each program chain 
is composed of a plurality of programs, each pro- so 
gram has a plurality of cells, each cell is recorded 
in a hierarchical structure having a plurality of said 9. 
data units combining said packs, each pack is com- 
posed of video data pack, audio data pack, sub-pic- 
ture data pack and control data pack, said manage- ss 
ment area records management information tor 
managing program chains, programs, cells and 
packs of said title area; 



said menu image representing the content 
menu formed when said at least one menu informa- 
tion data item is reproduced is a title menu for al- 
lowing selection of each program chain, a program 
menu for albwing selection of each program, an au- 
dio data menu for allowing selection of each audio 
data and/or a sub-picture data menu for allowing se- 
lection of each sub-picture data. 

An encoding apparatus for encoding presentation 
data like video, audb and sub-picture data and at 
least one menu image representing a content menu 
of said presentation data indicating menu items se- 
lectable by user input, comprising: 

first supply means for supplying video data rep- 
resenting a background innage of said menu im- 
age; 

second supply means for supplying sub-picture 
data representing a sub-picture area encoded 
on a pixel by pixel basis and being superimpos- 
able on the background image of the menu im- 
age for simultaneous display; 
third supply means for supplying presentation 
data like video, audio and sub-picture data; 
first encoding means for encoding the video da- 
ta supplied from said first supply means; 
second encoding means for encoding the sub- 
picture data supplied from said second supply 
means; 

third encoding means for encoding the presen- 
tation data like video, audio and sub-picture da- 
ta supplied from said third supply means; 
designating means for designating at least one 
particular area of said sub-prcture area and as- 
signing said particular area to one of said se- 
lectable menu items; 

generating means for generating control data 
for highlighting pixels within said particular area 
of said sub-picture area upon a user input, said 
particular area being defined by coordinates; 
recording means for recording the video data 
encoded by said first encoding means, the sub- 
picture data encoded by said second encoding 
means and the control data generated by said 
generating means as a menu information data 
item together with said encoded presentation 
data like video, audio and sub-picture data on 
the data recording area of a recording disk me- 
dium. 

The encoding apparatus according to claim 8, 
wherein the control data for highlighting said pixels 
within said particular area of said sub-picture area 
comprises a color information determining the color 
of the pixels and a mixing ratio (contrast) of the im- 
age of the colored pixels and of the background im- 
age of said particular area before and after the user 
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input. 

10. The encoding apparatus according to claim 8 or 9, 
wherein said recording means is adapted to ar- 
range the video data and the sub-picture data of s 
said at least one menu information data item in con- 
secutive packs and group the packs in one or more 
data units (85) respectively containing data to be 
presented within a predetermined time period. 

10 

11. The encoding apparatus according to claim 8, 9 or 
10. wherein said generating means is adapted to 
include into said control data of said menu informa- 
tion data item a start X-coordinate, an end X-coor- 
dinate, a start Y-coordinate, and an end Y-coordi- is 
nate of said particular area of the sub-picture area 
and infornnation indicating whether the pixels within 
this particular area are highlighted as a default or 
upon user input. 

20 

1 2. The encoding apparatus according to one of claims 
8 to 11, wherein said generating means is adapted 
to include into said control data of said menu infor- 
mation data item a position information 
(AJBTN_POSI) defining one or more other particu- 2S 
lar area(s) of said sub-picture area which is (are) 
adjacent said one particular area of said sub-picture 
area and which is (are) highlighted upon a user in- 
put and which Is (are) assigned to other selectable 
menu items. so 

1 3. The encoding apparatus according to one of claims 
8 to 1 2, wherein said generating means is adapted 
to include into said control data of said menu infor- 
mation data item a command (BTN_CMD) which is 35 
to be executed when one of said particular area(s) 

of said sub-picture area is activated by a user input. 

1 4. The encoding apparatus according to one of claims 

8 to 13, wherein said recording means is adapted 40 
to record said presentation data comprising video 
data, audio data and sub-picture data to be super- 
imposed on the video data in a title area of said re- 
cording area, wherein said presentation data is di- 
vided into a plurality of program chains, each pro- 45 
gram chain is composed of a plurality of programs, 
each program has a plurality of cells, each cell is 
recorded in a hierarchical structure having a plural- 
ity of said data units combining said packs, each 
pack is composed of video data pack, audio data so 
pack, sub-picture data pack and control data pack, 
and to record management information for manag- 
ing program chains, programs, cells and packs of 
said title area in a management area; 

said menu image representing the content ss 
menu formed when said at least one menu informa- 
tbn data item is reproduced is a title menu for al- 
lowing selection of each program chain, a program 



menu for allowing selection of each program, an au- 
dio data menu for at towing selection of each audio 
data and a sub-prcture data menu for allowing se- 
lection of each sub-pk;ture data. 

15. A method for encoding presentatton data like video, 
audio and sub-picture data and at least one menu 
image representing a content menu of said presen- 
tation data indicating menu Items selectable by user 
input, comprising the steps: 

supplying video data representing a back- 
ground image of said menu image; 
supplying sub-picture data representing a sub- 
picture area encoded on a pixel by pixel basis 
and being superimposable on the background 
image of the menu image for simultaneous dis- 
play; 

supplying presentation data like video, audio 
and sub-picture data; 
encoding the video data; 
encoding the sub-picture data; 
encoding the presentation data like vkJeo, au- 
dio and sub-picture data; 
designating at least one particular area of said 
sub-picture area and assigning said particular 
area to one of said selectable menu items; 
generating control data for highlighting pixels 
within said particular area of said sub-picture 
area upon a user input, said particular area be- 
ing defined by coordinates; 
recording the encoded video data, the encoded 
sub-picture data and the generated control data 
as a menu information data item together with 
said encoded presentation data like video, au- 
dio and sub-picture data on the data recording 
area of a recording disk medium. 

1 6. The encoding method according to claim 1 5, where- 
in the control data for highlighting said pixels within 
said particular area of said sub-picture area com- 
prises a color information determining the color of 
the pixels and a mixing ratio (contrast) of the image 
of the colored pixels and of the background image 
of said particular area before and after the user in- 
put. 

17. The encoding method according to claim 15 or 16. 
wherein the video data and the sub-picture data of 
said at least one menu information data item are 
arranged, at the recording step, in consecutive 
packs and the packs are grouped in one or more 
data units (85) respectively containing data to be 
presented within a predetermined time period. 

18. The encoding method according to claim 15, 16 or 
17, wherein, in said generating step, a start X-coor- 
dinate, an end X-coordinate, a start Y-coordinate, 
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and an end Y-coordinate of said particular area of 
the sub-picture area and information indicating 
whether the pixels within this particular area are 
highlighted as a default or upon user input is includ- 
ed into said control data of said menu information 
data item. 

19. The encoding method according to one of claims 1 5 
to IS. wherein, in said generating step, a position 
information (AJBTN_POSI) defining one or more 
other particular area(s) of said sub-picture area 
which is (are) adjacent said one particular area of 
said sub-picture area and which is (are) highlighted 
upon a user input and which is (are) assigned to 
other selectable menu items is included into said 
control data of said menu infornoation data item. 

20. The encoding method according to one of claims 1 5 
to 19, wherein, in said generating step, a command 
(BTN_CMD) which is to be executed when one of 
said particular area(s) of said sub-picture area is ac- 
tivated by a user input is included into said control 
data of said menu information data item. 

21 . The encoding method according to one of claims 1 5 
to 20. wherein, in said recording step, said presen- 
tation data comprising video data, audio data and 
sub-picture data to be superimposed on the video 
data is recorded in a title area of said recording ar- 
ea, wherein said presentation data is divided into a 
plurality of program chains, each program chain is 
composed of a plurality of programs, each program 
has a plurality of cells, each cell is recorded in a 
hierarchical structure having a plurality of said data 
units combin ing said packs, each pack is composed 
of video data pack, audio data pack, sub-picture da- 
ta pack and control data pack, and management in- 
fonmation for managing program chains, programs, 
cells and packs of said title area is recorded in a 
management area; 

said menu image representing the content 
menu formed when said at least one menu informa- 
tion data item is reproduced is a title menu for al- 
lowing selection of each program chain, a program 
menu for allowing selectkjn of each program, an au- 
dio data menu for allowing selection of each audio 
data and a sub-picture data menu for allowing se- 
lection of each sub-picture data. 



Patentanspruche 

1. Platten-Aufzeichnungstrager, umfassend: 

einen Datenaufzeichnungsberetch (28) zwi- 
schen einem Einlaufbereich (27) und einem 
Auslaufbereich (26), wobei der Datenaufzeich- 
nungsbereich (28) in eine Mehrzahl von Sekto- 



der Managementbereich (VMG,71) und/oder 
der Titelsatzbereich ein Menuinformationsda- 
tenelement enthalt (enthalten), das, wenn es 
reproduziert wird, ein Menubild zu erzeugen 
vermag, wobei das MenObild ein InhaltsmenQ 
der Reprasentationsdaten darstellt und durch 
Benutzereingabe auswahlbare Menueiemente 
angibt, 

wobei das mindestens eine MenOinformations- 
datenelement.Videodaten und Oberlagerungs- 
bilddaten, wobei die Videodaten ein Hinter- 
grundbild des Menubildes darstellen und die 
Uberlagerungsbilddaten einen Uberlagerungs- 
bildbereich auf dem Anzeigebildschirm darstel- 
len, der auf einer Pixel-fur-Pixel-Basis codiert 
und dem Hintergrundbild des Menubildes zur 
simultanen Anzeige uberlagerbar ist, sowie 
Steuerdaten aufweist, zum Hervorheben (high- 
lighting) von Pixein innertialb mindestens eines 
bestimmten Bereichs des Uberlagerungsbild- 
bereichs auf Eingabe eines Benutzers hin, wo- 
bei der bestimmte Bereich des Uberlagerungs- 
bildbereichs durch Koordinaten beschrieben 
und einem der auswahlbaren MenOelemente 
zugewiesen ist. 

2. Aufzeichnungstrager gemaB Anspruch 1 , wobei die 
Steuerdaten zum Hervorheben der Pixel innerhalb 
des bestimmten Bereichs des Uberlagerungsblld- 
bereichs eine die Farbe der Pixel bestimmende Far- 
bintormation und ein Mischungsverhaltnis (Kon- 
trast) des Bildes der farbigen Pixel und des Hinter- 
grundbildes des bestimmten Bereichs vor und nach 
der Benutzereingabe aufweisen. 

3. Aufzeichnungstrager gemaB Anspruch 1 oder 2, 
wobei die Videodaten und die Uberlagerungsbild- 



ren unterteilt ist und einen Managementbereich 
(VGM,71) sowie einen einen Oder mehrere Ti- 
telsatze (VTS#n,72) enthaltenden Titelbereich 
aufweist, wobei die Berelche jeweiis mit den 

s Grenzen zwtschen Sektoren ausgerichtet sind, 

wobei jeder Titelsatz einen Oder mehrere Pra- 
sentattonsdaten wie Video-, Audio- und Uber- 
lagerungsbilddaten aufweisende(n) Titel ent- 
halt, sowie Managementsteuerinfonmation 

10 (VTSI.94) zum Steuern der Reproduktion bzw. 

Wiedergabe der Prasentationsdaten. wobei die 
Prasentatlonsdaten, wie Video-, Audio- und 
Oberlagerungsbikldaten, in aufeinanderfolgen- 
den Packs angeordnet und in eine oder mehr 

^5 Dateneinheit(en) (85) gruppiert sind, welche je- 

weiis die innerhalb einer vorbestimmten Zeit- 
spanne zu prasentierenden Prasentationdaten 
enthalten, 

20 dadurch gekennzeichnet. daB: 
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daten des mindestens einen Menuinformatronsda- 
tenelements in aufetnanderfolgenden Packs ange- 
ordnet und in sine oder mehrere Dateneinheit(en) 
(VOBU,85) gruppiert sind, welche jeweils die inner- 
hafb einer vorbestimmten Zeitspanne zu prasentie- s 
renden Daten enthalten. 

4. Aufzeichnungstrager gema3 Anspruch 1 , 2 oder 3. 
wobei die Steuerdaten des Menuinformationsda- 
tenelements eine Start-X-Koordinate. eine End-X- io 
Koordinate, eine Start-Y-Koordinate und eine End- 
Y-Koordinate des bestimmten Bereichs des Uber- 
lagerungsbildbereichs aufweisen, sowie Informati- 
on, die angibt, ob die Pixel innerhalb dieses be- 
stimmten Bereichs standardmaGig (as a detauft) ^5 
Oder auf Benutzereingabe hin hervorgel^oben sind 
bzw. werden. 

5. Aufzeichnungstrager gemaB Anspruch 1 , 2. 3 oder 

4, wobei die Steuerdaten des Menuinformationsda- 20 
tenelements eine Positionsinformation 
(AJBTN_POSI) enthalten, die einen oder mehrere 
andere bestimmte(n) Bereich(e) des Uberlage- 
rungsbildbereichs definieren, der (die) zu dem ei- 
nen bestimmten Beretch des Uberlagerungsbildbe- 2S 
reichs benachbart ist (sind), der (die) auf Benutzer- 
eingabe hin hervorgehoben wird (werden), und der 
(die) anderen auswahlbaren Menuelementen zuge- 
wiesen ist (sind). 

30 

6. Aufzeichnungstrager gemaQ etnem der Anspruche 
1 bis 5. wobei die Steuerdaten des Menuinformati- 
onsdatenelements einen Befehl (BTN_CMD) auf- 
weisen, der auszufuhren ist, wenn einer der be- 
stimmten Bereiche des Uberlagerungsbildbereichs 3S 
durch eine Benutzereingabe aktiviert wird bzw. ist. 

7. Aufzeichnungstrager gemaR einem der AnsprOche 
1 bis 6, wobei die im Titelbereich aufgezeichneten 
Prasentationsdaten Videodaten, Audiodaten und 40 
den Videodaten zu uberlagemde Oberlagerungs- 
bilddaten aufweisen und die Prasentationsdaten in 
eine Mehrzahl von Programmketten unterteitt sind, 
jede Programmkette aus einer Mehrzahl von Pro- 
grammen zusammengesetzt ist, jedes Programm 4S 
eine Mehrzahl von Zellen aufweist, jede Zelle rn ei- 
ner hierarchlschen Struktur mit einer Mehrzahl von 

die Packs kombinierenden Dateneinheiten aufge- 
zeichnet ist. jedes Pack aus Videodatehpack, Au- 
diodatenpack, Uberlagerungsbilddatenpack und so 
Steuerdatenpack zusammengesetzt ist, und der 
Managementbereich Managementinfomiation zum 
Venwalten von Programmketten, Programmen, Zel- 
len und Packs des Titelbereichs aufgezeichnet hat, 

wobei das Menubild, das das Inhaltsmenu ss 
darstellt, das gebildet wird, wenn das mindestens 
eine Menuinformationsdatenelement reproduziert 
wird, ein Titelmenu zum Ermoglichen der Auswahl 



jeder Programmkette, ein Programmmenu zum Er- 
moglichen der Auswahl jedes Programms, ein Au- 
diodatenmenO zum Ermoglichen der Auswahl jeder 
Audiodaten und/oder ein Uberlagerungsbilddaten- 
menu zum Ermoglichen der Auswahl jeder Uberla- 
gerungsbilddaten ist. 

8. Codiervorrichtung zum Codieren von Prasentati- 
onsdaten, wie Video-, Audio- und Uberlagerungs- 
bilddaten. und mindestens eines Menubildes, das 
ein InhaltsmenO der Prasentationsdaten darstellt, 
welches durch Benutzereingabe auswahlbare Me- 
nuelemente angibt, umfassend: 

eine erste Bereitstellungseinrichtung zum Be- 
reitstellen bzw. Liefern von ein Hintergrundbild 
des Menubildes darstellenden Videodaten. 
eine zweite Bereitstellungseinrichtung zum Be- 
reitstellen bzw. Liefern von Uberlagerungsbild- 
daten. die einen auf Pixel-fur-Pixel-Basis co- 
dierten und dem HintergrundbiW des Menubil- 
des zur gleichzeitigen Anzeige bzw. Wiederga- 
be Oberiagerbaren Uberlagerungsbildbereich 
darstellen, 

eine dritte Bereitstellungseinrichtung zum Be- 
reitstellen bzw. Liefern von Prasentationsda- 
ten, wie Video-, Audio- und Uberlagerungsbild- 
daten, 

eine erste Codiereinrichtung zum Codieren der 
von derersten Bereitstellungseinrichtung gelie- 
ferten Videodaten, 

eine zweite Codiereinrichtung zum Codieren 
der von der zweiten Bereitstelleinrichtung ge- 
lieferten Uberlagerungsbilddaten, 
eine dritte Codiereinrichtung zum Codieren der 
von der dritten Bereitstellungseinrichtung ge- 
lieferten Prasentationsdaten, wie Video-. Au- 
dio- und Uberlagerungsbilddaten, 
eine Bestimmungseinhchtung zum Bestimmen 
von mindestens einem bestimmten Bereich 
des Uberlagerungsbildbereichs und zum Zu- 
ordnen des bestimmten Bereichs zu einem der 
auswahlbaren Menuelemente. 
eine Generiereinrichtung zum Generieren von 
Steuerdaten fur das Hervorheben (highlighting) 
von Pixein innerhalb des bestimmten Bereichs 
des Uberlagerungsbildbereichs auf eine Benut- 
zereingabe hin, wobei der bestimmte Bereich 
durch Koordinaten definiert ist, 
eine Aufzeichnungseinrichtung zum Aufzeich- 
nen der durch die erste Codiereinrichtung co- 
dierten Videodaten, der durch die zweite Co- 
diereinrichtung codierten Uberlagerungsbild- 
daten sowie der durch die Generiereinrichtung 
generierten Steuerdaten ais ein Menuinforma- 
tionsdatenelement zusammen mit den codier- 
ten Prasentationsdaten wie Video-, Audio- und 
Uberlagerungsbilddaten im Datenaufzeich- 
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nungsbereich eines Platten-Aufzeichnungstra- 
gers. 

9. Codiervorrichtung gema3 Anspruch 8, wobet die 
Steuerdaten zum Hervorheben der Pixel innerhalb s 
des bestimmten Bereichs des Uberlagerungsbild- 
bereichs eine Farblnformation aufweisen, welche 
die Farbe der Pixel sowie ein Mischungsveitiattnis 
(Kontrast) des Bitdes der farbigen Pixel und des 
Hintergrundbildes des bestimmten Bereichs vor io 
und nach der Benutzereingabe festlegt. 

1 0. Codiervorrichtung gemaG Anspruch 8 oder 9, wobei 
die Aufzeichnungseinrichtung die Videodaten und 
die Uberlagerungsbilddaten des mindestens einen 
Menu information sdatenelements in aufetnander- 
folgenden Packs anzuordnen und die Packs in eine 
Oder mehrere Dateneinhert(en) (85) zu gruppieren 
vernnag, die jeweils innerhalb einer bestimmten 
Zeitspanne zu prasentierende Daten enthatt bzw. 
enthaiten. 

11. Codiervorrichtung gemaG Anspruch 8, 9 oder 10, 
wobei die Generiereinrichtung in die Steuerdaten 
des Menulntormationsdatenelements eine Start-X- 2S 
Koordinate, eine End-X-Koordinate, eine Start-Y- 
Koordinate sowie eine End-Y-Koordinate des be- 
stimmten Bereichs des Uberlagerungsbildbereichs 15. 
aufzunehmen vermag, sowie Information, die an- 

gibt, ob die Pixel innerhalb dieses bestimmten Be- 30 
relchs standardmaGig (default) oder auf Benutzer- 
eingabe hin hervorgehoben sind bzw. werden. 

12. Codiervorrichtung gemaG einem der Anspruche 8 

bis 1 1 . wobei die Generiereinrichtung in die Steuer- 3S 
daten des M en uinformationsdaten elements eine 
Positionsinformation (AJBTN_POSI) aufzunehmen 
vermag, welche einen oder mehrere andere(n) be- 
stimmte(n) Bereich(e) des Uberlagerungsbildbe- 
reichs definlert, der (die) zu dem einen beistimmten 40 
Bereich des Uberlagerungsbildbereichs benach- 
bart ist (sind) und auf Benutzereingabe hin hervor- 
gehoben (highlighted) wird (werden), und der (die) 
anderen auswahlbaren Menuelementen zugeord- 
net ist (sind). 45 

13. Codiervorrichtung gemaG einem der Anspruche 8 
bis 12, wobei die Generiereinrichtung in die Steu- 
erdaten des Menuinformationsdatenelements ei- 
nen Befehl (BTN_CMD) aufzunehmen vermag, der so 
auszufuhren ist, wenn einer der bestimmten Berei- 
che des Uberlagerungsbildbereichs durch eine Be- 
nutzereingabe aktiviert wird bzw. ist. 

14. Codiervorrichtung gemaG einem der Anspruche 8 5S 
bis 13, wobei die Aufzeichnungseinrichtung die 
Prasentationsdaten, die Videodaten, Audiodaten 
und den Videodaten zu uberlagernde Uberlage- 



rungsbilddaten enthaiten, in einem Titelbereich des 
Aufzeichnungsbereichs aufzuzeichnen vernnag, 
wobei die Prasentationsdaten in eine Mehrzahl von 
Programmketten unterteilt sind, jede Programmket- 
te aus einer Mehrzahl von Programmen zusam- 
mengesetzt ist, jedes Programm eine Mehrzahl von 
Zelten aufweist, jede Zelle in einer hierarchischen 
Struktur mit einer Mehrzahl von die Packs kombi- 
nierenden Dateneinheiten aufgezeichnet Ist, jedes 
Pack aus Videodatenpack, Audiodatenpack, Uber- 
lagerungsbilddatenpack und Steuerdatenpack zu- 
sammengesetzt ist, und (die Aufzeichnungseinrich- 
tung) Managementinformation zum Verwalten von 
Programmketten, Programmen. Zellen und Packs 
des Titelbereichs in einem Managementbereich 
aufzuzeichnen vermag, 

wobei das Menubild, das das Inhaltsmenu re- 
prasentiert bzw. darstellt, das gebiklet wird, wenn 
das mindestens eine Menuinformationsdatenele- 
ment reproduziert wird, ein TltelmenO zum Ermog- 
lichen der Auswahl jeder Programmkette, ein Pro- 
grammmenu zum Ermogtichen der Auswahl jedes 
Programms, ein AudiodatenmenO zum Ernriogli- 
chen der Auswahl jeder Audiodaten und ein Uber- 
tagerungsbikJdatenmenu zum Ermoglichen der 
Auswahl jeder UberlagerungsbikJdaten ist. 

Verfahren zum Codieren von Prasentationsdaten 
wie Video-, Audio- und Uberlagerungsbilddaten 
und mindestens eines Menubiides, das ein Inhalts- 
menu der Prasentationsdaten darstellt, wetehes 
durch Benutzereingabe auswahlbare Menuele- 
mente angibt, die folgenden Schritte umfassend: 

Bereitstellen bzw Liefern von ein Hintergrund- 
bild des Menubiides darstellenden Videodaten. 
Bereitstellen bzw. Liefem von Uberlagerungs- 
bilddaten, die einen auf Pixel-fur-Pixel-Basis 
codierten und dem Hintergrundbild des Menu- 
biides zur gteichzeitigen Anzeige bzw Wieder- 
gabe uberlagerbaren Uberlagerungsbildbe- 
reich darstellen, 

Bereitstellen bzw. Liefern von Prasentationsda- 
ten, wie Video-, Audio- und Uberlagerungsbild- 
daten, 

Codieren Videodaten, 
Codieren der Uberlagerungsbilddaten, 
Codieren der Prasentationsdaten, wie Video-. 
Audio- und Uberlagerungsbilddaten. 
Bestimmen von mindestens einem bestimmten 
Bereich des Uberlagerungsbildbereichs und 
Zuordnen des bestimmten Bereichs zu einem 
der auswahlbaren MenOelemente, 
Generieren von Steuerdaten fur das Hervorhe- 
ben (highlighting) von Pixein innerhalb des be- 
stimmten Bereichs des Uberlagerungsbildbe- 
reichs auf eine Benutzereingabe hin, wobei der 
bestimmte Bereich durch Koordtnaten definiert 
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ist bzw. wird, 

Aufzeichnen der codierten Videodaten. derco- 
dierten Uberlagerungsbilddaten sowie der ge- 
nerierten Steuerdaten als ein MenOinformati- 
onsdatenelement zusammen mit den codierten s 
Prasentationsdaten wie Video-, Audio- und 
Uberlagerungsbilddaten im Datenaufzeich- 
nungsbereich eines Platten-Aufzeichnungstra- 
gers. 

10 

16. Codierverfahren gemad Anspruch 15, wobei die 
Steuerdaten zum Hervorheben der Pixel tnnerhalb 
des bestimmten Bereichs des Oberlagerungsbild- 
bereichs ein Farbinformation aufwetsen, welche die 
Farbe der Pixel sowie ein Mischungsverhartnis is 
(Kontrast) des Bildes der farbigen Pixel und des 
Hintergrundbildes des bestinnmten Bereichs vor 
und nach der Benutzerelngabe f estlegt. 

17. Codierverfahren gemaQ Anspruch 15 oder 16, wo- 20 
bei die Videodaten und die Uberlagerungsbilddaten 
des mindestens einen Menuinfornnationsdatenele- 
ments im Aufzeichnungsschritt in aufeinandertol- 
genden Packs angeordnet und die Packs in eine 
Oder nnehr Dateneinheit(en) (65) gruppiert wird 2S 
(werden), die Jewells innertialb einer vorbestimm- 

ten Zeitspanne zu prasentierende Daten enthalt 
(enthalten). 

18. Codierverfahren gema3 Anspruch 1 5, 16 17, wobei 30 
im Generierschritt eine Start-X-Koordlnate, eine 
End-X-Koordinate, eine Start-Y-Koordinate sowie 
eine End-Y-Koordinate des bestimmten Bereichs 
des Uberlagerungsbildbereichs sowie Information, 

die angibt, ob die Pixel innerhalb dieses bestimm- 3S 
ten Bereichs standardmaBig (default) Oder auf Be- 
nutzerelngabe hin hervorgehoben sind bzw. wer- 
den, in die Steuerdaten des Menuinformationsda- 
tenelements aufgenommen werden. 

40 

19. Codierverfahren gemaB einem der Anspruche 15 
bis 18, wobei im Generierschritt eine Positionsinfor- 
mation (AJBTN_POSI), welche einen Oder mehr 
andere(n) bestimmte(n) Bereich(en) des Uberlage- 
rungsbildbereichs, der (die) zu dem einen bestimm- « 
ten Bereich des Uberlagerungsbildbereichs be- 
nachbart ist (sind) und auf Benutzerelngabe hin 
hervorgehoben (highlighted) wird (werden), und der 
(die) anderen auswahlbaren MenOelementen zuge- 
ordnet ist (sind). In die Steuerdaten des Menulnfor- so 
mationsdatenelements aufgenommen wird (wer- 
den). 

20. Codierverfahren gemaQ einem der Anspruche 15 

bis 19, wobei im Generierschritt eiri Befehl ss 
(BTN_CMD), der auszufuhren ist, wenn einer der 
bestimmten Bereiche des Uberlagerungsbildbe- 
reichs durch eine Benutzerelngabe aktiviert wird. in 



die Steuerdaten des Menuinformationsdatenele- 
ments aufgenommen wird. 

21. Codierverfahren gennaB einem der Anspruche 15 
bis 20. wobei im Aufzeichnungsschritt die Prasen- 
tationsdaten, die Videodaten, Audiodaten und den 
Videodaten zu Oberlagernde Uberlagerungsbildda- 
ten enthalten, in einem Titelbereich des Aufzeich- 
nungsbereichs aufgezeichnet werden, wobei die 
Prasentationsdaten in eine Mehrzahl von Pro- 
grammketten unterteilt sind, jede Programmkette 
aus einer Mehrzahl von Programmen zusammen- 
gesetzt ist, jedes Programm eine Mehrzahl von Zel- 
len aufweist, jede Zelle in einer hierarchischen 
Struktur mit einer Mehrzahl von die Packs kombl- 
nierenden Dateneinheiten aufgezeichnet ist, jedes 
Pack aus Videodatenpack, Audiodatenpack, Uber- 
lagerungsbilddatenpack und Steuerdatenpack zu- 
sammengesetzt ist, und Managementinformation 
zum Venwatten von Programmketten, Programmen, 
Zellen und Packs des Titelberichs in einem Mana- 
gementbereich aufgezeichnet wird, 

wobei das Menubild, das das Inhaltsmenu re- 
prasentiert bzw. darstellt, das gebildet wird, wenn 
das mindestens eine Menuinformationsdatenele- 
ment reproduziert wird, ein Titelmenu zum Enmog- 
lichen der Auswahl jeder Programmkette, ein Pro- 
grammmenu zum Ermoglichen der Auswahl jedes 
Programms, ein Audiodatenmenu zum Ermogli- 
chen der Auswahl jeder Audkxlaten und ein Uber- 
lagerungsbilddatenmenu zum Ermoglichen der 
Auswahl jeder Uberlagerungsbilddaten ist. 



Revendications 

1 . Support de disque d'enregistrement comprenant : 
une zone d'enregistrement de donn6es (28) 
entre une zone de d6but (27) et une zone de fin (26), 
ladite zone d'enregistrement de donndes (28) 6tant 
divis^e en une plurality de secteurs et comprenant 
une zone de gestion (VMG, 71) et une zone de titre 
contenant un ou plusieurs jeuxde titre (VTS#n, 72), 
lesquelles zones sont respectivement align6es 
avec les Itmites entre les secteurs. 

chaque jeu de titre contenant un ou plusieurs 
titres comprenant des donn6es de presentation 
comme des donndes vid^o, audio ou de sous-ima- 
ge, et des informations de commands de gestion 
(VTSI, 94) pour commander la reproduction des 
donn6es de presentation, lesdites donn6es de pre- 
sentation comme des donn6es vid6o, audio et de 
sous-image etant disposdes dans des packs con- 
sdcutifs et groupies dans une ou plusieurs unit6s 
de donn6es (85) contenant respectivement les don- 
n6es de presentation d presenter dans une periode 
de temps pr6d6termin6e ; caracterise par : 
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ladite zone de gestion (VMG, 71) et/ou tadite 
zone de jeu de titre contenant un dl^ment de 
donnees d'informations de menu capable de 
former une image de menu lors de la reproduc- 
tion, ladite image de menu repr6sentant un me- 
nu de contenu desdites donn6es de repr6sen- 
tatlon et indiquant des 6t6ments de menu s6- 
lectionnabtes par une entree d'utilisateur ; 
ledit au moins un 6l6ment de donn6es d'infor- 
mations de menu comprenant des donn6es vi- 
d^o et des donndes de sous-image, lesdites 
donnees vid6o repr^sentant une image d'arri^- 
re-ptan de ladite image de menu et lesdites 
donnees de sous-image representant une zone 
de sous-image sur I'affichage cod6 sur une ba- 
se pixel par pixel et ^tant superpos6es sur 
I'image d*arri§re-plan de I'image de menu pour 
I'affichage simultan6, et des donn6es de com- 
mande pour des pixels de surbrillance dans au 
moins une zone particulidre de ladite zone de 
sous-image lors de I'entr^e d'utilisateur, ladite 
zone particultfere de ladite zone de sous-image 
6tant d6crite par des coordonn6es et 6tant as- 
signee ^ un desdits elements de menu s6tec- 
tionnables. 

2. Support d'enregistrement selon la revendication 1 , 
dans lequel les donn6es de commande pour la sur- 
brillance desdits pixels dans ladite zone particuliere 
de ladite zone de sous-image comprennent des in- 
formations de couleur determinant la couleur des 
pixels et un rapport de melange (contraste) de I'ima- 
ge des pixels color6s et de I'image d'arrifere-plan de 
ladite zone particulifere avant et aprfes I'entr^e d'uti- 
lisateur. 

3. Support d'enregistrement selon la revendication 1 
ou 2, dans lequel les donnees vid^o et les donnees 
de sous-image dudit au nrK>ins un 6l6ment de don- 
nees d'informations de menu sont dispos6es dans 
des packs cons^cutifs et groupies dans une ou plu- 
sieurs unites de donn6es (VOBU. 85) contenant 
respectivement des donndes k presenter dans une 
p6riode de temps pr6d6termin6e. 

4. Support d'enregistrement selon la revendication 1 , 
2 ou 3, dans lequel lesdites donnees de commande 
dudit 4l6ment de donnees d'informations de menu 
comprennent une coordonn6e X de d6but, une 
coordonn6e X de fin, et une coordonn6e Y de d6but, 
et une coordonn6e Y de fin de ladite zone particu- 
liere de ia zone de sous-image et des informations 
indiquant si des pixels dans cette zone particuliere 
sont en surbrillance comme un d6faut ou lors de 
t'entr^e d'utilisateur. 

5. Support d'enregistrement selon la revendication 1 , 
2, 3 ou 4, dans lequel lesdites donnees de comman- 



de dudit 6l§ment de donn6es d'informations de me- 
nu comprennent des informations de position 
(AJBTN_POSI) d^finissant une ou plusieurs autres 
zone(s) particuli6re(8) de ladite zone de sous-ima- 
s ge qui est (sont) adjacente(s) de ladite une zone 
particuliere de ladite zone de sous-image et qui est 
(sont) en surbrillance lors d'une entree d'utilisateur 
et qui est (sont) assign6e(s) aux autres elements 
de menu s^lectionnables. 

10 

6. Support d'enregistrement selon une quelconque 
des revendtcations 1^5, dans lequel lesdites don- 
nees de commande desdits elements de donnees 
d'informations de menu comprennent une com- 

15 mande (BTN_CMD) qui est k ex6cuter lorsqu'une 
desdites zones particuli6re(s) de ladite zone de 
sous-image est activ^e par une entree d'utilisateur. 

7. Support d'enregistrement selon I'une quelconque 
20 des revendications 1 ^ 6, dans tequel lesdites don- 
nees de presentation enregistr^es dans la zone de 
titre comprennent des donn6es vid6o, des donn§es 
audio, et des donnees de sous-image k superposer 
sur les donnees video, dans lequel lesdites don- 

25 n6es de presentation sont divisees en une plurality 
de chaTnes de programme, chaque chatne de pro- 
gramme est compose d'une pluralite de program- 
mes, chaque programme a une plurality de cellules, 
chaque cellule est enregistr^e dans une structure 

30 hierarchique ayant une pluratitd desdites unites de 
donnees combinant lesdits packs, chaque pack est 
compose d'un pack de donn6es vid6o, d'un pack de 
donnees audio, d'un pack de donnees de sous-ima- 
ge et d'un pack de donnees de commande, ladite 

35 zone de gestion en registre des informations de ges- 
tion pour gerer des chaTnes de programme, des 
programmes, des cellules et des packs de tadite zo- 
ne de titre ; 

ladite image de menu representant le menu 
40 de contenu forme lorsque au moins un dit element 
de donnees d'informations de menu est reproduit, 
est un menu de titre pour permettre la selection de 
chaque chaTne de programme, un menu de pro- 
gramme pour permettre la selection de chaque pro- 
45 gramme, un menu de donn6es audio pour permet- 
tre la selection de chaque donnee audio et/ou un 
menu de donnees de sous-image pour permettre la 
selection de chaque donnee de sous-image. 



so 8. Apparelldecodage pour coder des donnees de pre- 
sentation comme des donnees video, audio et de 
sous-image et au moins une image de menu repre- 
sentant un menu de contenu desdites donnees de 
presentation indiquant des elements de menu se- 

55 lectionnables par I'entree d'utilisateur comprenant : 

un premier moyen de fourniture pour fournir 
des donnees video representant une image 
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d'arri^re-pian de ladite image de menu ; 
un second moyen de fourniture pour foumirdes 
donn6es de sous-image representant une zone 
de sous-innage cod6e sur une base de pixel par 
pixel et 6tant superpos6e sur I'image d'arri^re- s 
plan de I'innage de menu pour I'affichage 
simultan6 ; 

un troisi^me moyen de fourniture pour foumtr 
des donn6es de presentation comme des don- 
n6es vid^o, audio et de sous-image ; io 
un premier moyen de codage pour coder les 
donn6es vid^o fournies par ledit premier 
moyen de fourniture ; 

un second moyen de codage pour coder les 
donn^es de sous-inr^age fournies par ledit se- is 
cond moyen de fourniture ; 
un troisi^me moyen de codage pour coder les 
donn6es de presentation comme des donn6es 
vid6o, audio et de sous-image fournies par ledit 
troisi6me moyen de fourniture ; 20 
un moyen de designation pour designer au 
moins une zone particuliere de ladite zone de 
sous-image et assigner ladite zone particuli6re 
^ un desdits elements de menu 
setecttonnables ; 2S 
un moyen de g6n6ration pour g6n6rer des don- 
n^es de commande pour mettre en surbrillance 
des pixels dans ladite zone particuli^re de ladi- 
te zone de sous-image lors d'une entree d'uti- 
lisateur, ladite zone particuliere 6tant d^finie so 
par des coordonn^es ; 

un moyen d'enregistrement pour enregistrer 
les donn6es vid^o cod6es par ledit premier 
moyen de codage, les donn6es de sous-image 
cod^es par ledit second moyen de codage et 3S 
les donn^es de commande g6n6rees par ledit 
moyen de g6n6ration comme un 6l6ment de 
donn6es d'infornriations de menu en m§me 
temps que lesdites donn6es de presentation 
codees comme des donnees video, audio et de 40 
sous-image sur ta zone d'enregistrement de 
donnees d'un support de disque d'enregistre- 
ment. 

9. Appareil de codage selon la revendication 8, dans 
lequel les donnees de commande pour mettre en 
surbrtilance lesdits pixels dans tadite zone particu- 
liere de ladite zone de sous-image comprennent 
des informations de couleur determinant la couleur 
des pixels et un rapport de melange (contraste) de so 
Timage des pixels colores et de I'image d'arriere- 
plan de ladite zone particuliere avant et apres t'en- 
tree d'utilisateur. 

10. Appareil de codage selon la revendication 8 ou 9. ss 
dans lequel ledit moyen d'enregistrement est adap- 

te pour disposer les donnees video et les donnees 
de sous-image dudit au moins un element de don- 



nees d'informattons de menu dans des packs con- 
secutifs et groupe les packs dans une ou plusieurs 
unites de donnees (85) contenant respectivement 
des donnees k presenter dans une p6riode de 
temps predeterminee. 

1 1 . Appareil de codage selon les revendications 8 , 9 ou 
10, dans lequel ledit moyen de generation est adap- 
te pour comprendre dans lesdites donnees de com- 
mande dudit element de donnees d'informations de 
menu unecoordonnee Xde debut, une coordonnee 
X de fin, une coordonnee Y de debut, et une coor- 
donnee Y de fin de ladite zone particuliere de la zo- 
ne de sous-image et des informations Indiquant si 
des pixels dans cette zone particuliere sont en sur- 
brillance comme un defaut ou lors d'une entree 
d'utilisateur. 

12. Appareil de codage selon I'une quelconque des re- 
vendications 8^11. dans lequel (edit moyen de ge- 
neration est adapte pour comprendre dans lesdites 
donnees de commande dudit element de donnees 
d'informations de menu des informatbns de posi- 
tion (AJBTN_POSI) definissant une ou plusieurs 
autres zones particuliere(s) de ladite zone de sous- 
image qui est (sont) adjacente(s) k ladite zone par- 
ticuliere de ladite zone de sous-image et qui est 
(sont) en surbrillance lors d'une entree d'utilisateur 
et qui est (sont) assignee(s) k d'autres elements de 
menu seiectionnables. 

13. Appareil de codage selon I'une des revendications 
8^12, dans lequel ledit moyen de generation est 
adapte pour comprendre dans lesdites donnees de 
commande dudit element de donnees d'informa- 
ttons une commande (BTN_CMD) qui est e execu- 
ter lorsqu'une desdites zones particuliere(s) de la- 
dite zone de sous-image est activee par une entree 
d'utilisateur 

14. Appareil de codage selon I'une quelconque des re- 
vendications 8^13, dans lequel ledrt moyen d'en- 
registrement est adapte pour enregistrer lesdites 
donnees de presentation comprenant des donnees 
video, des donnees audio et des donnees de sous- 
image k superpose r sur les donnees video dans 
une zone de titre de tadite zone d'enregistrement, 
dans lequel lesdites donn6es de presentation sont 
divisees en une pluralite de chaTnes de programme, 
chaque chalne de programme est composee d'une 
pluralite de programmes, chaque programme a une 
pluralite de cellules, chaque cellule est enregistree 
dans une structure hierarchique ayant une pluralite 
desdites unites de donnees combinant lesdits 
packs, chaque pack est compose d'un pack de don- 
nees video, d'un pack de donnees audio, d'un pack 
de donnees de sous-image et d'un pack de don- 
nees de commande, et pour enregistrer des infor- 



38 



75 



EP 0 738 078 B1 



76 



mations de gestion pour gdrer des chalnes de pro- 
gramme, das programmes, des cellules et des 
packs de iadite zone da litre dans une zona de 
gestion ; 

Iadite image de menu repr^sentant un menu s 
de contenu form6 torsque ledit au moins un 6l6ment 
de donndes d'infornnations de menu est reproduit, 
est un menu de titre pour permettre la selection de 
chaque chaTne de programme, un menu de pro- 
gramme pour permettre la selection de chaque pro- io 
gramme, un menu de donn6es audio pour permet- 
tre la selection de chaque donnSe audio et un menu 
de donn^es de sous-image pour permettre la selec- 
tion de chaque donn^e de sous-image. 

15. Proc^d^ pour coder des donn6es de presentation 
comme des donn6es vid6o, audio et de sous-image 
et au moins une innage de menu repr6sentant un 
menu de contenu desdites donn^es de presenta- 
tion indiquant des 6l6ments de menu s6lectionna- 
bles par une entree d'utilisateur, comprenant les 
etapes de : 

toumiture de donn6es video repr6sentant une 
. image d*arri6re-plan de Iadite image de menu ; 
toumiture des donndes de sous-Image repr6- 
sentant une zone de sous-image cod^e sur une 
base de pixel par pixel et etant superposable 
sur I'rmage d'arriere-plan de I'image de menu 
pour Taffichage simultan6 ; 30 
toumiture de donnees de presentation comme 
des donnees video, audio et de sous-image ; 
codage des donn6es video ; 
codage des donn6es de sous-image ; 
codage des donnees de presentation comme 3S 
des donnees video, audio et de sous-image ; 
designation d'au nrtoins une zone particuliere 
de Iadite zone de sous-image et assignation de 
Iadite zone particuliere ^ un desdits elements 
de menu seiectionnables ; ^ 
generation des donnees de commande pour 
mettre en surbrillance des pixels dans Iadite zo- 
ne particuliere de Iadite zone de sous-image 
lors d'une entree d'utilisateur, Iadite zone parti- 
culiere etant definie par des coordonnees ; ^ 
enregistrement des donnees video codees, 
des donnees de sous-image codees et de don- 
nees de commande generees comme un ele- 
ment de donnees d'infomnations de menu en 
mSme temps que lesdites donnees de presen- so 
tation codees comme des donnees video, 
audio et de sous-image sur la zone d'enregts- 
trament de donnees d'un support de disque 
d'enregistremant 

55 

16. Procede de codage selon la revendlcation 1 5, dans 
lequel les donnees de commande pour mettre en 
surbrillance lesdits pixels dans iadite zone particu- 



liere de Iadite zone de sous-image comprend des 
informations de couleur determinant la couteur des 
pixels et un rapport de melange (contraste) de Hma- 
ge des pixels colores et de i'image d'arriere-plan de 
Iadite zone particuliere avant et apres I'entree d'uti- 
lisateur. 

17. Procede de codage selon la revendication 16 ou 1 6. 
dans lequel les donnees video et les donnees de 
sous-image dudit au moins un element de donnees 
d'informations de menu sont disposees. k I'etape 
d'enregistrement, dans des packs consecutits et les 
packs sont groupes dans une ou plusieurs unites 
de donnees (85) contenant respectivement des 
donnees ^ presenter dans une periode de temps 
predeterminee. 

18. Procede de codage seton la revendication 15, 16 . 
ou 17, dans lequel, dans Iadite etape de generation, 
une coordonnee X de debut, une coordonnee X de 
fin, une coordonnee Y de d6but et une coordonnee 
Y de fin de Iadite zone particuliere de ta zone de 
sous-innage et des inforrr^tions indiquant si des 
pixels dans cette zone particuliere sont en sur- 
brillance comme un detaut ou lors d'une entree 
d'utilisateur sont comprises dans lesdites donnees 
de commande dudit element de donnees d'informa- 
tions de menu. 

19. Procede de codage selon Tune quelconque des re- 
vendications 15^18, dans lequel, dans Iadite etape 
de generation, une information de position 
(AJBTN_POSI) definissant une ou plusieurs autres 
zone(s) particulieres de Iadite zone de sous-image 
qui est (sont) adjacente(s) ^ Iadite zone particuliere 
de Iadite zone de sous-image et qui est (sont) en 
surtsrillance lors d'une entree d'utilisateur et qui est 
(sont) assignee(s) ^ d'autres elements de menu se- 
iectionnables est compris dans lesdites donnees de 
commande dudit element de donnees d'informa- 
tions de menu. 

20. Procede de codage seton Tune quelconque des re- 
vendications 15^19, dans lequel, dans Iadite etape 
de generation, une commande (BTN_CMD) qui est 
^ executer lorsqu'une desdites zones particulieres 
de Iadite zone de sous-image est activee par une 
entree d'utilisateur est comprise dans lesdites don- 
nees de commande dudit element de donnees d'in- 
formations de menu. 

21. Procede de codage selon Tune des revendications 
15 ^ 20, dans lequel, dans Iadite etape d'enregis- 
trement, lesdites donnees de presentation compre- 
nant des donnees video, des donnees audio et des 
donnees de sous-image k superposer aux donnees 
video sont enregistrees dans une zone de titre de 
Iadite zone d'enregistrement, dans taquelle lesdites 
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donn6es de presentation sont divisdes en une plu- 
rality de chaines de programme, chaque chaTne de 
programme est compos6e d*une plurality de pro- 
grammes, chaque programme a une plurality de 
cellules^ chaque cellule est enregistr6e dans une 5 
structure hi6rarchique ayant une plurality desdites 
unites de donn6es combinant lesdits packs, chaque 
pack est compos6 d'un packde donn^es vid^o, d'un 
pack de donndes audio, et d'un pack de donn6es 
de sous-image et d'un pack de donn6es de com- io 
mande, et des informations de gestbn pour g6rer 
des chaines de programmes, des programmes, des 
cellules et des packs de ladite zone de tit re sont en- 
registrdes dans une zone de gestion ; 

ledit menu d'inrtage reprdsentant le menu de is 
contenu form6 lorsque ledit au moins un 6l6ment 
de donn6es d' informations de menu est reproduit 
est un menu de titre pour permettre la s6lection de 
chaque chaTne de programme, un menu de pro- 
gramme pour permettre la selection de programme, 20 
un menu de donn6es audio pour permettre la s6- 
tection de chaque donn^e audio et un menu de don- 
n6es de sous-image pour penmettre la selection de 
chaque donnde de sous-image. 
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VMGM_PGCLUT 
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The content of one VTS-.AST_ATR are follows: 



b63 b62 


b61 


b60 




b59 


b58 


b57 


b56 


Audio coding mode 




Audio type 


AppI icat ion ID 


b55 b54 
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fs 


Reserved 
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0 1 
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b44 
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The content of one VTS_SPSL-ATR is as follows: 
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VTS_PGCIT 



Video Title Set Program Chain Information Table 
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VTS_PGCI #1 Search Pointer 
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C START ^ 




STORE START ADDRESS OF INITIAL VOBU AND PGC NUIBER IN 
CELL IN SYSTEM ROM/RAW SECTION 



SEEK OBJECT ADDRESS BY DISK DRIVE SECTION ACCORDING TO 

READ COIWAND AND STAR T ADDRESS 

T 



SEQUENTIALLY READ CELLS OF PROGRAM CHAIN (PGC) AND 
STORE THE DATA IN RAM SECTION 



TRANSFER PACKET DATA OF VIDEO PACK. AUDIO PACK AND SUB- 
PICTURE PACK TO VIDEO DECODER SECTION, AUDIO DECODER 
SECTION AND SUB-PICTURE DECODER SECTION AND SEND PCI 
DATA AND DSI DATA AS PACKET DATA OF NAVIGATION PACK TO 

DATA RAM SECTION . 

i 



SI 
-S2 
-S3 
•S4 



DETERMINE HIGHLIGHT INFORMATION CORRESPONDING TO 
DISPLAY BUnON ACCORDING TO PCI DATA STORED IN DATA 
RAM SECTION 



— 35 



OUTPUT X-, Y-COORDINATE VALUES INDICATING RECTANGULAR 
AREA COORESPONDING TO EACH BUTTON TO HIGHLIGHT AREA 
SETTING/ DISCRIMINATOR SECTION AND OUTPUT HIGHLIGHT 
COLOR AND CONTRAST VALUE RESPONSIVE TO HIGHLIGHT 
INFORMATION COORESPONDING T O SCA NNING POSITION TO 
HK^LIGHT COLOR/ CONTRAST SETTER 



I 
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DETERMINE SPECIFIED HIGHLIGHT AREA ACCORDING TO X- 
Y-COORDINATE VALUES INDICATING RECTANGULAR AREA 
(SPECIFIED HIGHLIGHT AREA) DISPLAYED BY OPTIONAL ITEM 
AND X- Y-COORDINATE VALUES OBTAINED BY RASTER SCANNING 
. I. E . PIXEL DATA X-, Y-COORDINATE VALUES AND SUPPLY 
SWITCHING SIGNAL INDICATING HIGHLIGHT SECTION TO SELECTOR 



SET HIGHLIGHT COLOR AND CONTRAST VALUE TO HIGHLIGHT 
COLOR/ CONTRAST SETTER IN RESPONSE TO X-, Y-COORDINATE 

VALUE S OBTAINED BY RASTER SCANNING - 

i 



OUTPUT DEFAULT DISPLAY COLOR AND CONTRAST FROM DEFAULT 
COLOR/ CONTRAST SETTER OR COLOR AND CONTRAST OF 
HIGHLIGHT TIME FROM HIGHLIGHT COLOR/ CONTRAST SETTER 
SELECTIVELY BY SELECTOR 
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OUTPUT SIGNAL RESPONSIVE TO COLOR AND CONTRAST SUPPLIED 
FROM SELECTOR BY COLOR PALLET REGISTER 
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C START )^SH 



READ VMGI DATA AND STORE IT 



DETERMINE TITLE SET TO BE REPRODUCED 



]— S13 



READ C.PBIT DATA CORRESPONDING TO TITLE SET TO 
BE REPRODUCED AND STORE I T 



I 



DETERMINE^ PLAYBACK START PGC NO., ANGLE NO., 
AUDIO STREAM NO. . AND SP STREAM N'O. ' 



I 



0 



SP STREAM NO., A STREAM NO., AND START STC 
SYS-PRO SECTION 54 

START ADDRESS AND PGC NO. — SYSTEM ROM/RAM 
SECTION 52 



READ COMMAND — DRIVE SECTION 30 



NV_PCK.LSN — NOWLBN, 
VOBU AND ADDRESS ENDLBN 



~S<5 



—SI 6 




—Si 7 



YES 
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NOWLBN— NEXT CELL ADDRESS 
(SEARCH FOR C-PBIT DATA) 



(S27 




I READ END ADDRESS SET COMMAND — - DRIVE SECTION 30 | 

CONTINUOUS READ COMMAND — DRIVE SECTION 30 L S30 
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ST OP SCR EEN DISPLAY 6 
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DATA TRANSFER STOP COMMAND DRIVE SECTION 30 | 
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END 
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S42- CHANGE ANGLE NUMBER 



344^ 
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(841 



"NO ANGLE DATA" 
IS DISPLAYED 



c^, NEXT CELL ADDRESS 
^^^1 (RETRIEVE ANGC DATA BY ANGLE NO. ) 

I 
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PERFORM PAUSE PROCESS ON V, A (MUTE) . 
AND SP. SPOT STC. CLEAR EACh BUFFER 



S451 I , 

DATA TRANSFER STOP COMMAND DRIVE SECTION 50 | 

S4il 




SET SYNCHRONIZING DATA IN EACH DECODER. 
EACH STC - — NV PCK SCR 



S50> 



STOP PAUSE PROCESSING OF V,A(MUTE ) , AND SP. START STC 
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START 
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S70 
S_ 



SET PARAMETERS FOR ENCODING 
VIDEO DATA AND AUDIO DATA , 
STORE SOME OF THE PARAMETERS, 
AND USE THEM IN FFMT 



S7\ 



PRE-ENCODE VIDEO DATA, 
THEREBY CALCULATING AN 
OPTIMAL SIZE FOR CODES 
INTO WHICH VIDEO DATA 
SHOULD BE DISTRIBUTED 
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__J_ 



ENCODE VIDEO DATA BASED ON 
THE CODE SIZE, AND ENCODE 
AUDIO DATA AT THE SAME TIME 
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FURTHER ENCODE A PART OF 
VIDEO DATA , IF NECESSARY 
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SET PARAMETERS FOR 
ENCODING SUB-PICTURE 
DATA , STORE SOME OF 
THE PARAMETERS , AND 
USE THEM IN FFMT 
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ENCODE SUB-I 


'ICTURE DATA 
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END 
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GENERATE A DATA CELL AND FORM 
CELL PLAYBACK INFORMATION 
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SET CONFIGURATION OF DATA CELLS 
FORMING A PROGRAM CHAIN , SET 
ATTRIBUTES OF VIDEO DATA , 
SUB-PICTURE DATA AND AUDIO DATA, 
AND GENERATE VTSLMAT AND VTS_MAPT 


1 1 








DIVIDE COMP VIDEO, COMP AUDIO AND 
COMP SUB-PICTURE INTO PACKS , AND 
INSERT NV PACKS, EACH FOR ONE 
VOBU.SO THAT DATA ITEMS MAY BE 
REPRODUCED IN THE ORDER OF TIME CODES 
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C 



START 

~r~ 



SET PARAMETERS , SUCH AS NUMBER OF 
VIDEO DATA FILES, THE ORDER IN 
WHICH FILES ARE ARRANGED AND 
THE SIZES OF FILES 



'380 



GENERATE VIDEO MANAGER 

FROM PARAMETERS AND VIDEO TITLE 

SET INFORMATION 



MERGE VIDEO MANAGER, VIDEO 
TITLE SET IN THE ORDER MENTIONED , 
THEREBY FORMING LOGIC DATA TO BE 
RECORDED ON THE DISK 



.881 



.382 



FIG. 90 



c 



END 
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DIVIDE LOGIC DATA INTO UNITS EACH MADE 
OF A PRESCRIBED NUMBER OF BYTES , AND 
GENERATE ERROR -CORRECTING DATA ITEMS 
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COMBINE EACH LOGIC DATA UNIT WITH ONE 
ERROR-CORRECTING DATA ITEM , PROVIDING 
A PHYSICAL SECTOR 



COMBINE PHYSICAL SECTORS 
INTO PHYSICAL DATA 
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